Disposal of child faeces: practices, determinants and health

effects. by Majorin, F
Majorin, F (2017) Disposal of child faeces: practices, determinants





Please refer to usage guidelines at http://researchonline.lshtm.ac.uk/policies.html or alterna-
tively contact researchonline@lshtm.ac.uk.






































includes	 nearly	 1	 billion	 people	 practicing	 open	 defecation,	 of	 which	 around	 60%	
reside	 in	 India.	 Even	 among	 households	 with	 access	 to	 improved	 sanitation,	









The	 systematic	 review	 summarized	 the	 evidence	 on	 the	 effectiveness	 of	
interventions	 to	 improve	 child	 faeces	 disposal	 for	 preventing	 diarrhoea	 and	 soil-
transmitted	helminth	(STH)	infections	from	46	studies.	The	evidence	suggested	that	
safe	child	faeces	disposal	may	reduce	diarrhoea.	However,	the	evidence	was	limited	
and	 of	 low	 quality.	 Only	 2	 studies	 measured	 effects	 on	 STH,	 neither	 found	 a	
protective	effect.			
Findings	from	the	cross-sectional	study	 in	slums	 in	Odisha,	 India,	were	divided	 into	
two	 papers.	 The	 first	 described	 child	 faeces	management	 practices	 and	 identified	
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Faecal-oral	 diseases	 are	 transmitted	 from	 one	 person	 to	 another	 via	 faeces	
contaminating	hands,	water,	fields,	flies	or	food	(figure	1.1)	[1].	Faeces	contain	large	
amounts	of	bacteria,	viruses,	helminth	eggs	and	protozoa,	including	those	that	cause	
diarrhoea	 [2].	 Diarrhoea	 is	 responsible	 for	 the	 deaths	 of	 an	 estimated	 1.3	million	
people	 per	 year,	 ranking	 fourth	 in	 the	 leading	 causes	 of	 years	 of	 life	 lost	 due	 to	







faeces;	 these	 include	 trachoma,	 with	 21.4	 million	 cases	 of	 active	 trachoma	
worldwide	 in	 2011	 [5]	 and	 soil-transmitted	 helminths	 (STHs),	 which	 infected	 819	
million	 (Ascaris	 lumbricoides),	 464.4	 million	 (Trichuris	 trichiura)	 and	 438.9	 million	
(hookworm)	 people	 in	 2010	 [6].	 Schistosomiasis	 also	 presents	 a	 large	 burden	
worldwide	 with	 a	 prevalence	 of	 238.4	 million	 people	 in	 2010	 [7].	 In	 addition,	




been	 associated	 with	 important	 long-term	 consequences	 on	 cognitive	 skills	 and	
stunting	[10,	11].		
Sanitation	 is	 a	 primary	 barrier	 to	 environmental	 contamination	 by	 faeces	 [12],	




include	hand	washing	 following	contact	with	excreta	 to	 remove	all	 traces	of	 faecal	
material,	 which	 also	 constitutes	 a	 primary	 barrier	 to	 transmission.	 Secondary	
















There	 is	 also	 evidence	 that	 even	 in	 households	with	 sanitation,	 these	may	 not	 be	
used	 [26-28].	 Another	 aspect	 of	 under-use	 of	 sanitation	 facilities	 is	 the	 improper	
collection	and	disposal	of	child	faeces	[29-31].	
Global	estimates	on	sanitation	access	are	based	on	the	primary	sanitation	facility	of	
a	 household.	 Thus,	 the	 disposal	 of	 children’s	 faeces	 is	 not	 considered	 in	 these	
estimates	[32].	
1.3. The	potential	role	of	child	faeces	disposal	in	public	health	
Sanitation	 has	 been	 defined	 as	 ‘the	 safe	 disposal	 of	 human	 excreta’	 and	 it	 is	
recognised	 that	 both	 adult	 and	 infants	 faeces	 should	 be	 included	 in	 the	 definition	





in	 areas	where	 susceptible	 children	 could	 be	 exposed	 [35].	 Since	 young	 children’s	
faeces	are	often	not	considered	to	be	dangerous,	offensive	[36-38]	or	 impure	[39],	
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their	 presence	 and	disposal	 in	 the	 environment	 is	 not	 seen	 as	 problematic.	 Young	
children	are	more	vulnerable	to	exposure	to	faeces	due	to	their	 immature	immune	
system	 and	 the	 time	 they	 spend	 on	 the	 ground	 carrying	 exploratory	 behaviours,	
which	 include	 putting	 fingers	 and	 fomites	 in	 their	mouths	 and	 geophagia	 [40-42].	
Thirdly,	diarrhoea	is	one	of	the	main	causes	of	death	of	young	children	making	them	
most	vulnerable	to	faecal	exposure	[3].		






diseases	 (RR	 1.23,	 95%	 confidence	 interval	 (CI)	 1.15	 to	 1.32);	 on	 the	 other	 hand,	
behaviours	 considered	 safe	 (use	 of	 latrines,	 nappies,	 potties,	 toilets,	 washing	
diapers)	 were	 borderline	 protective	 (RR	 0.93,	 95%	 CI	 0.86	 to	 1.00)[43].	 An	
unpublished	update	of	the	systematic	review	[44]	found	a	further	four	papers.	Two	
papers	found	that	unsafe	disposal	of	child	faeces	(not	in	a	latrine)	increased	the	risk	
of	 diarrhoea	 [45,	 46].	 Of	 note	 is	 that	 Tumwine	 and	 colleagues	 (2002)	 found	 that	
burying	of	 faeces	 increased	 the	odds	of	 having	diarrhoea	by	more	 than	 three-fold	
[45].	 The	 other	 two	 papers	 found	 no	 significant	 association	 between	 presence	 of	





of	 child	 faeces	may	 also	play	 a	 role	 in	 the	 control	 of	 enteric	 infections	other	 than	
diarrhoea.	




of	 the	 evidence.	 Recently,	 a	more	 limited	 systematic	 review	 on	 the	 topic	 has	 just	





Health	 Organization	 (WHO)	 and	 United	 Nations	 Children’s	 Fund	 (UNICEF)	 Joint	
Monitoring	 Programme	 for	Water	 and	 Sanitation	 (JMP)	 as	 defecation	 in	 a	 latrine,	
disposal	in	a	latrine	or	burial	of	the	faeces	[51].	UNICEF	only	considers	disposal	in	a	
latrine	and	defecation	in	a	 latrine	as	safe	disposal	[52].	The	World	Bank	Water	and	
Sanitation	 Program	 (WSP)	 further	 categorised	 safe	 disposal	 (faeces	 ending	 up	 in	 a	
latrine)	into	‘improved	disposal’	if	the	latrine,	is	considered	improved	[32].		
An	 expert	 consultation	was	 conducted	 to	 decide	whether	 burial	 of	 child	 faeces	 or	
disposal	with	 garbage	 should	be	 considered	as	 safe	or	 improved.	 The	 consultation	
concluded	that	neither	should	be	considered	safe	or	improved,	due	to	among	other	
arguments,	 the	 proximity	 of	 solid	 waste	 and	 burial	 sites	 to	 the	 house	 and	 the	
children’s	 play	 areas,	 and	 that	 neither	 practice	would	 be	 considered	 improved	 for	
adults	[53].	The	JMP	has	not	yet	published	the	definition	of	what	will	constitute	safe	
child	faeces	disposal,	in	the	sustainable	development	goals	(SDG)	monitoring	[54].		
These	 definitions	 may	 be	 poor	 proxies	 for	 the	 health	 risks	 associated	 with	 child	
faeces.	Disposing	of	child	faeces	in	a	latrine	or	burying	the	faeces	deals	only	with	the	
most	visible	evidence	after	a	child	defecates;	it	does	not	remove	the	microbiological	
evidence	 or	 the	 potential	 for	 exposure.	 A	 policy	 that	 encourages	 a	 child	 carer	 to	
remove	and	dispose	of	faeces	in	a	latrine	or	by	burying	them	could	result	in	greater	
exposure	 to	 the	 child	 from	 the	 carer’s	 unwashed	 hands	 and	 from	 the	 site	 of	





In	 a	 recent	 report,	 presenting	 analysis	 of	 data	 from	 the	 latest	 available	 Multiple	















challenges	 in	 the	 disposal	 of	 child	 faeces.	 	 According	 to	 the	 latest	National	 Family	













not	presented	separately	 for	urban	and	rural	areas	but	 it	can	be	assumed	that	 the	
prevalence	 of	 safe	 disposal	 is	 higher	 in	 urban	 areas,	 as	 this	 is	 the	 case	 nationally.	
Furthermore,	access	to	sanitation	facilities	within	premises	 is	higher	 in	urban	areas	
of	Odisha	than	rural	areas	[24],	facilitating	safe	disposal	of	child	faeces.		









A	 large	 study	 on	 sanitation	 has	 been	 taking	 place	 in	 rural	Odisha	 since	 2010.	 This	
includes	a	randomized	controlled	trial	(RCT)	assessing	the	health	impact	of	sanitation	
[26]	and	other	studies,	including	MSc	projects.	I	conducted	my	MSc	project	in	2012	
in	 the	 district	 of	 Puri,	 in	 Odisha,	 in	 villages	 where	 the	 Total	 Sanitation	 Campaign	
(TSC)	had	been	implemented	at	least	3	years	before.	The	aim	of	my	MSc	project	was	
to	gain	an	understanding	of	child	faeces	disposal	practices	in	Odisha	and	the	cultural	
and	 contextual	 factors	 associated	 with	 those	 practices.	 I	 used	 a	 mixed-methods	
approach	 to	 data	 collection	 and	 collected	 data	 through	 a	 cross-sectional	 survey	 (I	




The	 study	 gathered	data	on	145	 children	 from	136	households	 in	 Puri	 district	 and	




Additionally,	 findings	 from	 my	 MSc	 thesis	 were	 used	 to	 formulate	 questions	 to	
evaluate	the	impact	of	the	TSC	on	child	faeces	disposal	practices,	the	resulting	paper	
from	that	study	that	I	assisted	[30]	appears	in	Appendix	2.		The	study	found	that	the	
intervention	 increased	 the	 safe	 disposal	 of	 child	 faeces	 from	 1.1%	 at	 baseline	 to	
10.4%	in	intervention	households	compared	to	3.1%	in	the	control	households	(RR:	
3.34;	 95%	 CI:	 1.99-5.59).	 However,	 this	 increase	 in	 safe	 child	 faeces	 disposal	 was	
directly	related	to	increases	in	latrine	coverage	in	the	intervention	communities	and	
not	 from	a	 change	 in	underlying	behaviours.	 Indeed,	 intervention	households	with	
latrines	were	no	more	likely	than	households	with	latrines	in	the	control	to	dispose	
of	their	children’s	faeces	safely	(RR:	1.10;	95%	CI:0.66-1.82)	[30].		
The	 understanding	 I	 gained	 from	 my	 MSc	 research	 also	 informed	 the	 type	 of	
information	 that	 I	 thought	would	 be	 important	 to	 collect	 in	 the	 field	work	 for	my	
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PhD.	For	my	PhD,	I	wanted	to	study	practices	of	child	faeces	management	in	urban	
slums	 in	 order	 to	 gather	 data	 on	 practices	 in	 urban	 contexts,	 which	 are	 different	










to	 improve	 child	 faeces	 disposal	 for	 preventing	 diarrhoea	 and	 soil-transmitted	
helminth	infections	(Paper	I).	

















Describes	 the	 study	 site	 and	 methods	 for	 the	 cross-sectional	 study	 in	 urban	
slums	of	Odisha.		
- Chapter	 5.	 Identifying	 potential	 sources	 of	 exposure	 along	 the	 child	 faeces	














differently	 were	 I	 to	 do	 the	 same	 study	 again,	 and	 suggests	 areas	 for	 future	
research.		
- Chapter	9.	Conclusions	
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interventions	 to	 improve	 the	disposal	 of	 child	 faeces	 for	preventing	diarrhoea	and	
soil-transmitted	helminth	infection.	
In	 this	 review	 and	 for	 the	 field	work,	 presented	 in	 later	 chapters,	 the	 focus	 is	 on	
children	younger	than	5	years	old.	This	 is	because	children	of	this	age	group	spend	
most	 of	 their	 time	 at	 home,	 unless	 they	 attend	 pre-school,	 and	 they	 are	 also	
assumed	not	to	be	able	to	use	a	 latrine	(especially	 for	children	under	3),	 thus	they	
need	other	sanitation	solutions	compared	to	other	household	members.	Since	most	
















































In	 this	 chapter	 I	 present	 the	 findings	 from	 the	 systematic	 review	 which	 was	
conducted	 according	 to	 the	 protocol	 presented	 in	 the	 previous	 chapter.	 This	 is	 a	















Worldwide,	 diarrhoea	 and	 soil-transmitted	 helminth	 (STH)	 infections	 represent	 a	
large	disease	burden,	particularly	in	low-income	countries.	As	the	aetiological	agents	
associated	 with	 diarrhoea	 and	 STHs	 are	 transmitted	 through	 faeces,	 the	 safe	
containment	 and	management	 of	 human	 excreta	 has	 the	 potential	 to	 significantly	











of	 Controlled	 Trials	 (CENTRAL),	 published	 in	 The	 Cochrane	 Library	 (07/11/2014),	
EMBASE	 (7/11/2014),	 MEDLINE	 (7/11/2014),	 Global	 Health	 (7/11/2014),	 Web	 of	
Science	 (7/11/2014),	 LILACS	 (14/11/2014),	 and	 POPLINE	 (7/11/2014).	 We	 also	
examined	 Chinese-language	 databases,	 China	 National	 Knowledge	 Infrastructure	
(25/01/2015)	and	the	Wan	Fang	Portal	(11/01/2015).	We	searched	the	metaRegister	
of	 Controlled	 Trials	 (mRCT),	 International	 Clinical	 Trials	 Registry	 Platform	 Search	








We	 included	 randomized	 controlled	 trials	 (RCTs)	 and	 non-randomized	 controlled	
studies	 (NRS),	comparing	 interventions	aiming	to	 improve	the	disposal	of	 faeces	of	
children	aged	below	five	years	in	order	to	decrease	direct	or	indirect	human	contact	






or	 described	 the	 study	 results	 qualitatively.	 We	 investigated	 potential	 sources	 of	




Forty-six	 studies	 covering	 more	 than	 82	 100	 participants	 were	 included	 in	 this	
review.	Eleven	studies	were	cluster	RCTs,	3	were	controlled	before-and-after	studies	
(CBA)	and	32	were	NRS	 (25	case-control	 studies,	2	controlled	cohort	 studies	and	5	
controlled	 cross-sectional	 studies).	Most	 studies	 were	 conducted	 in	 low-	 or	 lower	
middle-income	 settings.	 Among	 studies	 using	 experimental	 study	 designs,	 most	
interventions	 included	 child	 faeces	 disposal	 messages	 along	 with	 other	 health	














indicate	 that	 disposal	 of	 faeces	 in	 the	 latrine	 decreased	 the	 odds	 of	 diarrhoea	 by	
about	a	quarter	among	all	ages	(OR	0.76,	95%CI:	0.66	to	0.88,	22	comparisons,	very	
low	 evidence)	 and	 children	 <5	 (OR	 0.77,	 95%CI:	 0.66	 to	 0.89,	 19	 comparisons).	
Pooled	results	from	case-control	studies	that	presented	data	for	children	defecating	
in	the	latrine	indicates	that	children	using	the	latrine	reduces	the	odds	of	diarrhoea	





and	 "non	 model"	 households	 of	 the	 health	 extension	 package	 in	 Ethiopia,	 which	
includes	 the	 promotion	 of	 safe	 disposal	 of	 child	 faeces	 (disposal	 in	 a	 latrine	 and	
burial	of	 faeces)	among	other	messages	 in	 the	health	packages	 found	 that	being	a	








Evidence	 suggests	 that	 the	 safe	 disposal	 of	 child	 faeces	 is	 effective	 in	 preventing	
diarrhoea.	However,	the	evidence	is	limited	and	of	low	quality.	The	limited	evidence	





There	 is	 a	 compelling	 need	 for	 RCTs	 and	 other	 rigorous	 studies	 to	 assess	 the	
effectiveness	and	sustainability	of	different	hardware	and	software	interventions	to	
improve	the	safe	disposal	of	faeces	of	children	of	different	age	groups.	Such	research	










has	 the	potential	 to	 significantly	 reduce	exposure	and	disease.	An	often	neglected	
source	of	exposure	is	from	the	unsafe	disposal	of	child	faeces.	Research	has	shown	
that	even	 in	settings	with	 improved	sanitation,	child	 faeces	are	 thrown	 into	 refuse	
piles	or	elsewhere	and	not	disposed	of	 in	 latrines	as	considered	safe	by	 the	World	
Health	Organization.	We	sought	 to	assess	 the	 impact	of	 improved	disposal	of	child	
faeces	on	diarrhoea	and	STH	infection.	
	
This	 review	 includes	 46	 studies	 covering	 more	 than	 82	 100	 people.	 Most	 of	 the	
studies	 were	 conducted	 in	 low-	 and	 middle-	 income	 countries.	 We	 identified	 14	
studies	 with	 experimental	 designs	 and	 32	 observational	 studies	 that	 met	 our	
review's	 inclusion	 criteria.	 Results	 from	 studies	 using	 experimental	 study	 designs	
suggest	that	promotional	interventions	that	included	child	faeces	disposal	messages	
may	reduce	diarrhoea	by	about	a	fifth	(very	low	quality	evidence).	Interventions	that	
addressed	 safe	 disposal	 of	 child	 faeces	 as	 part	 of	 a	 wider	 water,	 sanitation	 or	










to	 defecate	may	 reduce	 the	 odds	 of	 diarrhoea	 by	 about	 half	 in	 all	 ages	 (very	 low	
quality	evidence).	
	



























































































































































































































Despite	 advances	 in	 prevention	 and	 treatment,	 diarrhoea	 and	 soil-transmitted	
helminth	(STH)	 infections	still	 represent	a	 large	disease	burden,	particularly	 in	 low-
income	countries.	Diarrhoeal	diseases	account	for	an	estimated	1.26	million	deaths	
worldwide	 and	 rank	 fourth	 globally	 for	 leading	 causes	 of	 years	 of	 life	 lost	 due	 to	
premature	mortality	 (GBD	2015).	Among	 children	under	 the	 age	of	 five,	 diarrhoea	
kills	 more	 than	 700,000	 children	 annually,	 making	 it	 the	 second	 leading	 cause	 of	
mortality	 after	 pneumonia	 (Walker	 2013).	 Over	 five	 billion	 people	 worldwide,	
including	 one	 billion	 school-aged	 children	 (aged	 five	 to	 14	 years),	 are	 at	 risk	 of	
infection	with	at	least	one	STH	species	(Pullan	2012).	The	three	STHs	responsible	for	





(Byers	 2001).	 Pathogens	 from	 contaminated	 faeces	 can	 be	 passed	 on	 to	 a	 new	
susceptible	host	via	 contaminated	hands,	drinking	water,	 soil,	 flies,	or	by	 ingesting	
contaminated	food	(Wagner	1958).	The	settings,	pathogens	and	their	prevalence	in	
different	 populations	 will	 determine	 the	 importance	 of	 each	 transmission	 route	





several	 hours	 or	 days,	 (2)	 acute	 bloody	 diarrhoea	 (dysentery)	 and	 (3)	 persistent	






STHs	are	transmitted	via	 ingestion	of	STH	eggs	 (A.	 lumbricoides	and	T.	 trichiura)	or	
larvae	(A.	duodenale),	or	via	penetration	of	third	stage	larvae	(hookworms)	(Bethony	
2006).	The	 larvae	go	through	several	developmental	stages	 in	 the	human	host	and	
depending	 on	 the	 species,	 the	 adult	 parasites	 can	 settle	 in	 different	 parts	 of	 the	







several	clinical	 features,	which	can	be	classified	 into	acute	manifestations	 linked	to	
larval	 migrations	 through	 the	 skin	 and	 intestines,	 and	 acute	 and	 chronic	
manifestations	associated	with	parasite	presence	in	the	GI	tract	(Bethony	2006).	
	
In	 addition	 to	 the	 direct	 health	 consequences	 of	 diarrhoeal	 diseases	 and	 STHs	
infections,	 they	 have	 longer	 term	 impacts	 on	 human	 development	 due	 to	
malabsorption	and	malnutrition	(resulting	in	stunting	and	chronic	anaemia),	and	on	
capacity	 (via	 lower	 cognition,	 school	 absenteeism	 and	 inability	 to	 work),	 which	 in	





As	 the	 aetiological	 agents	 associated	 with	 diarrhoea	 and	 STHs	 are	 transmitted	
through	faeces,	the	safe	collection	and	disposal	of	human	excreta	has	the	potential	
to	 significantly	 reduce	 exposure	 and	 disease.	When	 readers	 of	 the	British	Medical	







proportion	 of	 the	 population	 without	 access	 to	 basic	 sanitation	 by	 2015	 (United	
Nations	2013).	However,	this	target	was	missed	by	almost	700	million	people	and	2.4	
billion	people	were	 still	without	 improved	 sanitation	 in	 2015	 including	 almost	 one	
billion	 people	 practicing	 open	 defecation	 (WHO/UNICEF	 2015).	 The	 post-2015	
sustainable	 development	 goals	 (SDGs)	 include	 a	 goal	 to	 "[e]nsure	 availability	 and	
sustainable	management	of	water	and	sanitation	for	all"	with	target	6.2	aiming,	by	





interventions	 are	 effective	 in	 preventing	 diarrhoea	 and	 STH	 infections.	 Esrey	 1991	
reported	 a	 22%	median	 reduction	 in	 diarrhoea	 from	 11	 observational	 studies	 and	
36%	 from	 the	 five	 rigorous	 studies.	 They	 also	 reported	 reduction	 in	 Ascaris	 and	
hookworm	 from	 water	 supply	 and	 sanitation	 interventions,	 especially	 on	 the	
reduction	in	disease	intensity	(egg	counts).	Fewtrell	2005	reported	a	pooled	risk	ratio	




but	 noted	 that	 nearly	 all	 involved	 water	 or	 hygiene	 interventions	 in	 addition	 to	
sanitation.	Norman	2010	reported	that	sewerage	led	to	a	30%	reduction	in	diarrhoea	
(RR	 0.70,	 95%	 CI	 0.58	 to	 0.85)	 among	 17	 observational	 studies.	 Ziegelbauer	 2012	
reported	that	sanitation	interventions	were	protective	against	Ascaris,	Trichuris	and	





faeces,	 another	 source	 of	 exposure	 even	 among	 households	 with	 improved	
sanitation.	 Actually,	 the	 unsafe	 disposal	 of	 child	 faeces	 may	 represent	 a	 more	
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significant	 health	 risk	 to	 children,	 caregivers	 and	 other	 community	members	 than	
that	of	adults.	This	 is	because	young	children	have	the	highest	 incidence	of	enteric	
infections	 (Walker	 2012),	 and	 their	 faeces	 are	 most	 likely	 to	 contain	 infectious	
agents	(Feachem	1983).	Young	children	are	more	likely	to	defecate	in	places	where	
susceptible	 children	 could	 be	 exposed	 (Lanata	 1998).	 This	 exposure	 is	 worse	 for	
other	young	children	due	to	the	amount	of	time	they	spend	on	the	ground	and	their	
exploratory	 behaviours	 including	 putting	 fingers	 and	 fomites	 in	 their	mouths,	 and	
common	 behaviours	 such	 as	 geophagia	 (intentional	 consumption	 of	 earth)	 (Moya	
2004;	 Young	 2011;Ngure	 2013).	 Perhaps	 for	 these	 reasons,	 World	 Health	
Organization	 (WHO)	and	United	Nations	Children’s	Fund	 (UNICEF)	 Joint	Monitoring	
Programme	 for	 Water	 Supply	 and	 Sanitation	 (JMP),	 which	 was	 charged	 with	
assessing	 progress	 toward	 the	 MDG	 sanitation	 targets,	 treated	 disposal	 of	 child	
faeces	 that	 are	 not	 deposited	 in	 a	 latrine	 or	 buried	 as	 unsanitary	 (WHO/UNICEF	












We	are	unaware	of	any	published,	peer-reviewed	 study	 summarizing	 the	evidence	
on	 the	 impact	of	 child	 faeces	disposal	on	human	health.	 In	an	unpublished	 review	
and	meta-analysis	of	10	observational	studies	published	between	1987	and	2001,	Gil	
2004	found	that	child	faeces	disposal	behaviours	considered	risky	(open	defecation,	
stool	disposal	 in	 the	open,	 stools	not	 removed	 from	soil,	 stools	 seen	 in	household	
soil	and	children	seen	eating	faeces)	were	associated	with	a	23%	increase	in	risk	of	
diarrhoeal	 diseases	 (RR	 1.23,	 95%	CI	 1.15	 to	 1.32);	 on	 the	other	 hand,	 behaviours	
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Safe	 disposal	 of	 child	 faeces	 has	 been	 defined	 in	 different	 ways,	 predominantly	
involving	 disposal	 of	 the	 faeces	 in	 a	 latrine	 (UNICEF	 2012,	 WSP	 2015)	 but	 also	
sometimes	 involving	 burying	 (WHO/UNICEF	 2006).	 However,	 it	 was	 deemed	 that	
burying	 of	 faeces	 or	 throwing	 faeces	 in	 garbage	 should	 not	 be	 considered	 safe	 or	
improved	disposal	 in	an	expert	consultation	(Bain	2015).	Another	definition	of	safe	
disposal	of	 child	 faeces	categorized	 safe	disposal	 (disposal	 into	any	 latrine)	 further	













Worldwide	 child	 faeces	 disposal	 was	 found	 to	 be	 safer	 in	 urban	 settings,	 in	












We	 included	 randomised	 controlled	 trials	 (RCTs)	 that	were	 individually-	 or	 cluster-
randomised,	 together	with	 the	 following	non-randomized	controlled	 studies	 (NRS):	
quasi-RCTs,	 non-RCTs,	 controlled	 before-and-after	 studies,	 interrupted-time-	 series	
studies,	 historically	 controlled	 studies,	 case-control	 studies,	 cohort	 studies,	 and	
cross-sectional	studies	(see	definitions	in	Appendix	1,	page	204).	We	included	NRS	as	
based	on	a	previous	review	(Gil	2004)	we	assumed	that	there	would	be	no	or	very	
few	 RCTs	 assessing	 the	 effect	 of	 improved	 disposal	 of	 child	 faeces	 for	 preventing	
diarrhoea	 and	 STH	 infection.	 We	 excluded	 non-controlled	 studies,	 such	 as	 case	








All	 interventions	 aiming	 to	 improve	 the	 safe	 collection	 or	 disposal	 of	 faeces	 of	
children	aged	below	five	years	in	order	to	decrease	direct	or	indirect	human	contact	
with	such	faeces.	For	NRS,	this	extended	to	interventions	that	occurred	in	the	course	
of	 usual	 healthcare	 or	 daily	 life,	 or	 those	 that	 were	 deliberately	 introduced.	 This	
included,	 but	 was	 not	 limited	 to,	 safe	 disposal	 practices	 as	 defined	 by	 the	 JMP,	
namely	direct	defecation	 into	a	 latrine,	disposal	of	stools	 in	a	 latrine,	or	burying	of	
stools	 (WHO/UNICEF	 2006).	 Interventions	 could	 include	 the	 provision	 of	 hardware	
(for	example,	nappies	(diapers),	potties,	faecal	collection	devices,	cleaning	products	
to	 remove	 faeces,	 child-friendly	 squatting	 slabs	 or	 latrines	 used	 by	 children),	
software	(for	example,	promotion	of	safe	disposal	practices),	or	both.	We	 included	
interventions	 that	 combined	 the	 safe	 disposal	 of	 child	 faeces	 with	 other	
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Participants	 that	 continued	 their	usual	practices	of	 child	 faeces	disposal	 instead	of	





• Diarrhoea	 episodes	 among	 individuals,	 whether	 or	 not	 confirmed	 by	
microbiological	examination.	
We	 defined	 an	 episode	 according	 to	 the	 case	 definitions	 used	 in	 each	 reviewed	
study.	This	includes	the	WHO	definition,	which	is	the	passage	of	three	or	more	loose	
or	 liquid	 stools	 per	 day	 or	 more	 than	 usual	 for	 the	 individual	 (WHO	 2013).	 We	
treated	 this	 outcome	 as	 dichotomous,	 whether	 an	 individual	 had	 one	 or	 more	
episodes	of	diarrhoea.	
• Infection	with	one	or	more	of	the	following	species	of	STHs:	Ascaris	lumbricoides	



























(page	 205):	 CIDG	 Specialized	 Register	 (14/11/2014);	 Cochrane	 Central	 Register	 of	
Controlled	 Trials	 (CENTRAL),	 published	 in	 The	 Cochrane	 Library	 (07/11/2014);	
EMBASE	 (7/11/2014)	 ;	 MEDLINE	 (7/11/2014);	 Global	 Health	 (7/11/2014);	 Web	 of	
Science	 (7/11/2014);	 LILACS	 (14/11/2014);	 and	 POPLINE	 (7/11/2014).	 Also,	 we	



















the	 following	 organizations	 for	 other	 potential	 published	 and	unpublished	 studies:	
Water,	 Sanitation	 and	 Health	 Programme	 of	 the	 WHO;	 World	 Bank	 Water	 and	
Sanitation	 Program;	 UNICEF	 Water,	 Environment	 and	 Sanitation;	 Environmental	
Health	Project	(USAID);	IRC	International	Water	and	Sanitation	Centre;	Global	Water,	
Sanitation	and	Hygiene	(CDC);	International	Centre	for	Diarrhoeal	Disease	Research,	
Bangladesh	 (ICDDR,B);	 US	 Agency	 for	 International	 Development	 (USAID);	 UK	
Department	for	 International	Development	(DFID);	Asian	Development	Bank	(ADB);	
WASHplus	 (http://www.washplus.org/);	 sustainable	 sanitation	 alliance	
(http://www.susana.org/);	 community-led	 total	 sanitation	 (CLTS);	 the	 sanitation	









clearly	 ineligible	 and	 off-topic.	 Two	 reviewers	 (FM	 and	 Lyndsey	 Gray	 (LG)	 for	
database	 searches	 and	 Belen	 Torondel	 (BT)	 for	 other	 resources)	 independently	
examined	 abstracts	 and	 selected	 all	 potentially	 eligible	 studies	 based	 on	 the	
inclusion	criteria.	If	a	title	or	abstract	could	not	be	rejected	with	certainty	due	to	lack	
of	 information,	 we	 obtained	 the	 full	 text	 of	 the	 article	 for	 further	 assessment.	
Gabrielle	 Ka	 Seen	Chan	 (GC)	 reviewed	 the	 results	 of	 the	Chinese	database	 search,	
undertaking	 the	 same	 process	 as	 FM,	 LG	 and	 BT.	 We	 obtained	 full	 copies	 of	 all	
studies	 agreed	by	 either	 author	 to	 potentially	 fall	within	 the	 inclusion	 criteria.	 FM	
and	 LG	 or	 BT	 independently	 determined	 whether	 each	 study	 met	 the	 inclusion	
criteria	using	a	form.	When	we	agreed,	we	either	included	or	excluded	the	study.	If	





or	 the	 second	 reviewer	 (LG	 or	 BT)	 suggested	 to	 include	 but	which	was	 ultimately	
excluded	through	discussion	or	by	TC	 is	presented	with	the	reason	for	exclusion	 in	




FM	 and	 BT	 independently	 extracted	 data	 from	 the	 included	 studies	 using	 a	 data	
extraction	form	after	it	had	been	piloted	(items	included	in	the	form	are	presented	
in	 Appendix	 3,	 page	 207).	 In	 case	 of	 discrepancy,	 we	 discussed	 the	 data	 and	
consulted	TC,	 if	necessary,	who	made	 the	 final	decision.	 FM	entered	and	analysed	





For	 cluster	 RCTs,	 when	 the	 data	 was	 available,	 we	 extracted	 the	 number	 of	







of	 bias	 specific	 for	 NRS	 (see	 Assessment	 of	 risk	 of	 bias	 in	 included	 studies,	 next	














of	 bias,	 which	 includes	 methods	 of	 random	 sequence	 generation,	 allocation	






• Recruitment	 bias.	 We	 qualified	 the	 study	 as	 high	 risk	 of	 bias	 in	 case	 the	
participants	 and	 staff	 were	 aware	 of	 which	 cluster	 was	 the	 intervention	 or	
control;	unclear	risk	in	case	the	information	was	not	collected	or	reported;	or	low	
risk	 of	 bias	 if	 clusters	 were	 not	 known	 to	 be	 intervention	 or	 control	 during	
participant	recruitment.	




case	 no	 substantial	 differences	 in	 baseline	 characteristics	 were	 observed;	 or	
unclear	risk	if	it	was	not	mentioned	in	the	report.	
• Loss	of	clusters.	We	qualified	studies	as	high	in	case	>	10%	of	clusters	were	lost	
to	 follow-up;	 low	 risk	 of	 bias	 if	 <	 10%	 of	 clusters	 were	 lost	 to	 follow-up;	 or	
unclear	if	loss	to	follow-up	was	not	mentioned.	
• Incorrect	analyses.	We	assessed	studies	as	high	risk	of	bias	if	they	did	not	analyse	





• Comparability	 with	 individually	 randomized	 RCTs.	 We	 analysed	 cluster-RCTs	
separately	from	other	study	designs.	
	
For	 controlled	 before-and-after	 studies,	 controlled	 cohort	 and	 cross-sectional	





• Similarity	 of	 baseline	 characteristics.	 Important	 baseline	 characteristics	 for	 this	
study	 include:	access	and	 type	of	 sanitation	 facilities,	water	access	and	quality,	
age,	wealth	and	hygiene	practices.	We	qualified	the	studies	as	high	in	case	there	
were	 substantial	 differences;	 low	 risk	 of	 bias	 if	 baseline	 characteristics	 were	
reported	 and	 there	 was	 no	 substantial	 difference;	 or	 unclear	 if	 it	 was	 not	
reported	or	unknown.	
• Similarity	of	baseline	outcome	measurements.	We	gave	high	risk	of	bias	scores	
when	 large	 differences	 were	 present	 and	 they	 were	 not	 adjusted	 for	 in	 the	
analysis;	low	risk	of	bias	scores	to	studies	if	participant	outcomes	were	measured	
prior	 to	 the	 intervention	and	 there	were	no	 substantial	 differences;	 or	unclear	
risk	if	it	was	not	mentioned	in	the	report.	
• Adequate	protection	against	contamination?	We	qualified	a	study	as	high	risk	if	it	
was	 likely	 that	 the	 control	 group	 received	 the	 intervention;	 low	 risk	 if	 it	 was	









We	also	added	a	domain	 to	assess	whether	 the	 studies	 appropriately	 adjusted	 for	
confounders.	 The	 following	 confounders	 related	 to	 child	 faeces	 disposal	 and	
diarrhoea	or	STHs	infections	were	considered	important	for	this	review:	access	to	or	
ownership	of	a	sanitation	facility,	type	of	sanitation	facility	(improved	or	unimproved	











three	 domains:	 selection,	 comparability	 and	 ascertainment	 of	 exposure.	 For	 each	
item	in	the	selection	and	exposure	ascertainment	domains	a	total	of	one	 'star'	can	
be	awarded	to	a	study;	in	the	comparability	domain	two	stars	can	be	awarded.	For	
one	 star	 in	 the	 comparability	 domain,	 the	 study	 had	 to	 control	 for	 access	 to	 or	
ownership	of	a	sanitation	facility.	For	two	stars,	the	study	had	to	control	for	at	least	
one	 other	 important	 confounding	 variable,	 such	 as	 type	 of	 sanitation	 facility	
(improved	 or	 unimproved)	 use	 of	 sanitation	 facility,	 wealth,	 age,	 water	 access,	
season,	 water	 quality,	 animal	 ownership,	 household	 size,	 educational	 level,	











several	 adjusted	 estimates	 are	 reported,	 we	 used	 the	 estimate	 adjusting	 for	 the	
most	confounders.	We	specified	the	confounders	that	were	adjusted	for	in	the	study	
and	whether	it	was	done	in	the	design	or	in	the	analysis.	In	case	the	effect	measures	
extracted	were	expressed	 in	different	metrics,	we	converted	 them	 into	a	 common	
measure,	 RR	 for	 controlled	 cohorts	 and	 cross-sectional	 studies	 and	 OR	 for	 case-	
control	 studies;	 if	 they	 were	 all	 the	 same,	 we	 combined	 them	 using	 the	 effect	





We	 searched	 for	 both	 individually-	 and	 cluster-randomized	 RCTs,	 however	 we	
identified	no	individually-randomized	RCTs	that	met	our	inclusion	criteria.	For	cluster	
RCTs,	we	assessed	whether	clustering	was	properly	accounted	for	in	the	analysis	and	




If	 studies	 had	 missing	 data	 needed	 for	 assessment	 of	 eligibility	 or	 analysis,	 FM	





We	assessed	heterogeneity	by	 visually	 examining	 the	CIs	 in	 the	 forest	 plot	 and	by	
using	the	Chi2	test	and	I2	statistic	(Higgins	2003).	We	considered	a	significance	level	
of	 <	 0.1	 for	 Chi2	 test	 to	 be	 significant	 and	 indicate	 potential	 heterogeneity.	 To	
estimate	 the	 degree	 of	 heterogeneity,	 we	 classified	 an	 estimate	 of	 I2	 >	 50%	 to	
indicate	substantial	heterogeneity	and	>	75%	to	indicate	considerable	heterogeneity	
(Deeks	 2011).	 We	 prespecified	 that	 if	 there	 are	 sufficient	 studies	 and	 substantial	
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We	 tried	 to	 minimise	 reporting	 bias	 by	 using	 a	 comprehensive	 search	 strategy	







study	with	 comparable	 participants,	 interventions	 and	 outcomes,	 we	 conducted	 a	
meta-analysis	 to	 estimate	 a	 pooled	 measure	 of	 effect.	 We	 used	 random-effects	





We	 stratified	 the	 case-control	 analyses	 according	 to	 the	 level	 of	 quality	 of	 the	
studies,	according	to	the	numbers	of	stars	it	received.	
	




One	 reviewer	 assessed	 the	 methodological	 quality	 of	 each	 outcome	 across	 the	

























The	 searches	 identified	 33540	 records,	 29927	 from	 English	 databases,	 3613	 from	
Chinese	 databases,	 and	 885	 from	 other	 sources.	 We	 screened	 the	 titles	 and	





The	 46	 studies	 included	 in	 this	 review	 covered	 at	 least	 82,243	 participants	 (see	
Characteristics	of	included	studies,	page	112).	Of	these	studies,	11	were	cluster	RCTs,	
3	were	CBAs	and	32	were	NRS	(25	case-control	studies,	2	controlled	cohort	studies	
and	 5	 controlled	 cross-sectional	 studies).	 Out	 of	 the	 14	 CRCTs	 and	 CBAs,	 6	 were	
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education-only	 interventions	 that	 included	 child	 faeces	 disposal	 instructions	
exclusively	 (Yeager	 2002	 PER)	 or	 among	 other	 targeted	 behaviours	 (Ahmed	 1993	
BGD;	 Barrios	 2008	PHI;	Haggerty	 1994	DRC;	 Jinadu	 2007	NGR;	 Stanton	 1987	BGD)	
and	 6	 included	 child	 faeces	 disposal	 among	 other	WASH	 components.	 Of	 these	 6	
multi-component	 interventions,	 4	 focused	 on	 ending	 open	 defecation	 throughout	
the	 target	 community,	 including	 adults	 as	 well	 as	 children	 (Pickering	 2015	 MLI,	
Briceño	 2015	 TAN;	 Cameron	 2013	 INA;	 Patil	 2014	 IND).	 The	 others	 included	
instruction	for	children	to	use	toilets	constructed	in	its	WASH	intervention	(Aziz	1990	
BGD)	 or	 included	 child	 faeces	 disposal	 messaging	 in	 their	 health	 education	
component	 along	 with	 providing	 hand	 pumps	 (Alam	 1989	 BGD).	 Two	 studies	
included	 child	 faeces	 disposal	 in	 their	 multi-component	 interventions	 in	 day	 care	
centres	(Butz	1990	USA;	Kotch	2007	USA).	
	




as	 they	 either	 had	 insufficient	 or	 no	 data	 or	 could	 not	 be	 compared	 to	 the	 other	
case-control	studies.	
	
Two	 cross-sectional	 studies	 compared	 "model"	 and	 "non-model"	 families	 from	 the	
Ethiopian	 Health	 Extension	 Package	 (HEP)	 (Berhe	 2014	 ETH;	 Gebru	 2014	 ETH),	 2	
studied	the	behaviour	change	as	a	result	of	community	health	clubs	(Mathew	2004	
ZIM;	Waterkeyn	2005	ZIM),	and	1	studied	the	behaviour	change	and	health	effect	of	
the	 BRAC	 WASH	 programme	 (Fisher	 2011	 BGD).	 Two	 controlled-cohort	 studies	
evaluated	 the	 SHEWA-B	 intervention	 in	 Bangladesh	 which	 included	 child	 faeces	
disposal	in	its	hygiene	education	component	(Huda	2012	BGD;	Luby	2014	BGD).	
	
Nine	 of	 the	 included	 studies	 had	 insufficient	 information	 or	 had	 no	 comparable	
studies	to	be	included	in	the	quantitative	analysis.	These	are	described	in	this	review	










Ahmed	 1993	 BGD,	 Alam	 1989	 BGD;	 Aziz	 1990	 BGD	 were	 conducted	 in	 rural	
Bangladesh	 and	 Stanton	 1987	BGD	 in	 urban	Bangladesh,	 Barrios	 2008	 PHI	 in	 rural	
Philippines,	 Cameron	 2013	 INA	 in	 rural	 Indonesia,	 Patil	 2014	 IND	 in	 rural	 India.	












apart	 from	Chompook	2006	THA;	Genthe	1996	 SAF;	Heller	 2003	BRA;	Knight	 1992	
MAL;	Strina	2012	BRA	which	were	 in	upper	middle	 income	countries	and	Abalkhail	
















settings	 and	 controls	 from	 the	 community	 (Menon	 1990	 USA;	Mertens	 1992	 SRI;	
Traore	1994b	BUR	had	both	community	and	hospital	controls),	8	recruited	cases	and	





Both	 cohort	 studies	were	 conducted	 in	Bangladesh.	Huda	2012	BGD	 included	only	




Berhe	 2014	 ETH	 and	 Gebru	 2014	 ETH	 were	 conducted	 in	 rural	 Ethiopia	 and	
measured	 outcomes	 in	 children	 <5.	 Mathew	 2004	 ZIM	 and	Waterkeyn	 2005	 ZIM	
were	conducted	in	rural	Zimbabwe	and	did	not	specify	the	age	of	the	children	whose	









to	 keep	 the	 home	 environment	 free	 of	 faeces	 and	 was	 promoted	 through	 the	
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Ahmed	1993	BGD	generated	 the	 intervention	messages	 through	participation	with	
the	 community	 and	 thus	 contained	 a	 large	 amount	 of	 target	 behaviours	 including	
the	 use	 of	 dirt	 thrower	 to	 immediately	 remove	 child	 or	 animal	 faeces	 from	 the	
compound	and	to	construct	a	pit	to	dispose	of	faeces	and	other	dirty	material	from	
the	compound.	Barrios	2008	PHI	focused	its	intervention	messages	on	hand	washing	
and	 stool	 disposal	 aiming	 to	 ensure	 the	 sanitary	 disposal	 of	 faeces	 in	 a	 latrine	 or	
burying	 in	 case	 no	 latrine	was	 available,	 regardless	 of	 where	 the	 child	 defecated.	
Haggerty	 1994	 DRC	 promoted	 the	 disposal	 of	 animal	 faeces,	 hand	 washing	 at	
different	 key	 moments	 and	 disposal	 of	 children's	 faeces,	 emphasising	 digging	 or	
improving	pit	latrines.	Jinadu	2007	NGR	promoted	the	hygienic	disposal	of	children's	
faeces	by	educating	mothers	to	use	chamber	pots	for	disposal	 (although	no	details	
on	 final	 disposal	 site	 are	 provided	 in	 the	 paper),	 discouraging	 children	 from	
defecating	 around	 households	 and	 also	 promoting	 the	 construction	 of	 ventilated	
improved	pit	 (VIP)	 latrines	 and	educating	mothers	 to	wash	 their	 hands	 after	using	
the	 toilet	 and	 cleaning	 up	 children's	 faeces.	 Stanton	 1987	 BGD	 promoted	 proper	




Briceño	 2015	 TAN;	 Cameron	 2013	 INA;	 Patil	 2014	 IND	 and	 Pickering	 2015	 MLI	
focused	on	ending	open	defecation	including	by	children	in	their	intervention	using	
community	 led	 total	 sanitation	 (CLTS).	 CLTS	 aims	 to	 change	 the	 behaviour	 in	 a	
community	through	stimulating	a	collective	sense	of	disgust	and	shame	that	triggers	
the	 whole	 community	 to	 stop	 practicing	 open	 defecation;	 once	 communities	
succeed	 in	ending	open	defecation,	 they	are	 rewarded	open	defecation	 free	 (ODF)	
certification	 (Kar	2008).	Briceño	2015	TAN;	Cameron	2013	 INA;	Patil	2014	 IND	also	















Of	 the	2	studies	 in	day	care	centres	 in	 the	USA,	Butz	1990	USA	 included	advice	on	
hand	washing	 and	diaper	 changing	practices	 and	 instructions	 to	dispose	of	 gloves,	
disposable	pads	and	diapers	in	plastic	bags	and	centres	were	given	supplies	(gloves,	
diaper	 changing	 pads,	 hand	 rinse	 solution).	 Kotch	 2007	 USA	 provided	 diapering,	
hand-washing,	 and	 food-	 preparation	 equipment	 with	 impermeable,	 seamless	




The	 SHEWA,B	 (Huda	 2012	 BGD,	 Luby	 2014	 BGD),	 community	 health	 clubs	 (CHC)	
(Mathew	 2004	 ZIM,	Waterkeyn	 2005	 ZIM)	 and	 BRAC	 (Fisher	 2011	 BGD)	 programs	




In	 the	HEP	 program	 in	 Ethiopia	 (Berhe	 2014	 ETH,	 Gebru	 2014	 ETH),	 education	 on	
child	 faeces	 disposal	 is	 included	 in	 the	 maternal	 and	 child	 health	 package,	
emphasising	 cleaning	 faeces	 and	 disposing	 of	 them	 in	 a	 pit	 latrine	 or	 burying	 the	
faeces	 (HEP	 2003).	 The	 HEP	 includes	 health	 promotion	 and	 education	 on	 16	
packages	 in	 four	 main	 categories:	 family	 health	 services,	 disease	 prevention	 and	
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The	most	used	categorisation	of	child	 faeces	disposal	was	disposal	 into	a	 latrine	vs	




and	defecation	 in	a	 latrine.	Thus,	we	pooled	together	studies	 that	had	variables	of	
safe	disposal	 into	a	 latrine	(which	 in	some	cases	 included	defecation	 into	a	 latrine)	
and	separately	pooled	studies	with	variables	of	defecation	into	a	latrine.	
	
Some	definitions	of	 safe	disposal	 are	more	 specific,	 including	only	 certain	disposal	
places	as	safe,	such	as	Baker	2016	BGD	only	considered	certain	types	of	 latrines	 in	
which	the	faeces	are	disposed	of	as	safe:	hanging	latrines	and	bucket	latrines	were	
considered	 open	 disposal.	 Baltazar	 1989	 PHI	 defined	 sanitary	 disposal	 as	 child	
defecated	in	a	nappy	and	faeces	were	thrown	away	in	washing,	child	used	chamber	
pot/piece	 of	 paper	 and	 faecal	 matter	 was	 thrown	 in	 the	 toilet	 or	 child	 used	 the	







Ghosh	 1994	 IND,	 Ghosh	 1997	 IND	 did	 not	 define	 what	 they	 considered	









safe,	 whereas	 Maung	 1992a	 MYA	 and	 Traore	 1994b	 BUR	 categorised	 data	 into	
defecation	 in	 pots	 and	 latrines	 vs	 elsewhere.	Mediratta	 2010b	ETH;	Oketcho	2012	
TAN	categorised	defecation	into	2	categories:	into	the	latrine	or	elsewhere.	
	
In	 Arvelo	 2009	 USA,	 the	 risk	 factor	 relevant	 to	 this	 review	was	whether	 day	 care	
centres	had	 lined,	 lidded	bins	 for	diaper	disposal	 (the	unit	of	analysis	was	the	day-




interest	 was	 whether	 households	 had	 dirty	 diapers	 in	 the	 yard,	 Nanan	 2003	 PAK	
studied	whether	cases	and	controls	were	from	WASEP	villages,	which	included	in	its	
intervention	 education	 on	 the	 safe	 disposal	 of	 faeces	 (adult,	 child	 and	 household	





For	 diarrhoea,	 the	 majority	 of	 studies	 (14	 studies)	 used	 the	 WHO's	 definition	
(passage	of	three	or	more	loose	or	liquid	stools	per	day	or	more	than	usual	for	the	









occurrence	 of	 loose,	 unformed	 bowel	 movements	 at	 twice	 the	 normal	 frequency	
(infants,	one	to	two	stools	per	day;	and	older	children,	one	stool	per	day)	(Butz	1990	
USA),	passage	of	at	least	3	liquid,	watery	mucoid	stools	with	or	without	blood	during	
the	 past	 24hrs.	 For	 infants	 up	 to	 3	 months,	 an	 increase	 in	 the	 frequency	 and	 a	
change	 in	 the	consistency	of	stools	which	was	of	concern	 to	mothers	 (Ghosh	1997	
IND),	mother's	own	definition	using	local	term	to	describe	diarrhoea	(Haggerty	1994	
DRC),	 any	 loose,	 watery	 stool	 that	 if	 contained	 would	 assume	 the	 shape	 of	 the	





Cummings	 2012	 UGA	 used	 acute	 watery	 diarrhoea	 in	 an	 area	 with	 laboratory-
confirmed	cholera	cases.	
	













The	 studies	 that	 were	 discussed	 but	 subsequently	 excluded	 are	 described	 in	
Characteristics	 of	 excluded	 studies	 (page	 158).	 Three	 studies	 appear	 to	 meet	 our	
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and	 unclear	 in	 the	 other	 6.	 Concealment	 was	 classified	 as	 'low'	 in	 3	 studies	 and	

































cross-sectional	 studies	 were	 classified	 as	 ‘unclear’.	 For	 similarity	 of	 baseline	
characteristics,	 Ahmed	 1993	 BGD	was	 rated	 as	 ‘high’	 risk	 while	 the	 2	 other	 CBAs	
were	‘unclear’.	The	cohort	studies	were	classified	as	‘low’	and	the	5	cross-sectional	
studies	as	‘unclear’.	For	adequate	allocation	of	intervention	concealment,	the	3	CBAs	
and	 2	 cohorts	were	 rated	 as	 ‘high’	 risk.	 Three	 of	 the	 cross-sectional	 studies	were	
high	 risk,	Gebru	2014	ETH	was	classified	as	 ‘unclear’	and	Berhe	2014	ETH	as	 ‘low’.	
For	 adequate	 protection	 against	 contamination,	 Alam	 1989	 BGD	 was	 classified	 as	
‘high’	while	 the	2	other	CBAs	were	 considered	 as	 ‘low’	 risk.	 The	2	 cohorts	 studies	
were	classified	as	‘low’	risk.	Berhe	2014	ETH	and	Gebru	2014	ETH	as	‘high’	risk,	while	
Fisher	2011	BGD	and	Mathew	2004	ZIM	were	classified	as	‘unclear’	and	Waterkeyn	
2005	 ZIM	 as	 ‘low’.	 For	 adequate	 adjustment	 for	 confounders,	 the	 3	 CBAs	 were	















Neither	 Barrios	 2008	 PHI,	 Jinadu	 2007	 NGR	 or	 Yeager	 2002	 PER	 reported	 on	 the	
health	impact	of	the	intervention.	
	
The	 2	 CRCTs	 that	 evaluated	 education	 only	 interventions	 were	 found	 to	 reduce	
diarrhoea	by	about	20%	(RR	0.83,	95%	CI	0.73	to	0.94,	Analysis	1.1,	page	166).	These	
studies	were	not	adjusted	for	clustering.	Ahmed	1993	BGD	only	presented	trends	in	
daily	 diarrhoea	prevalence	 in	 the	 intervention	 and	 control	 groups	 in	 graphs	 and	 it	
seems	 that	 although	 for	 a	portion	of	 the	 intervention	 the	prevalence	of	diarrhoea	




by	 all	 household	members	 found	 no	 effect	 on	 diarrhoea	 (RR	 0.93,	 95%	 CI	 0.83	 to	
1.04,	Analysis	2.1,	page	167)	Only	the	estimates	for	Pickering	2015	MLI	are	adjusted	
for	clustering.	Pickering	2015	MLI	found	no	difference	in	child	diarrhoea	prevalence	
between	 intervention	 and	 control	 groups	 with	 either	 a	 2-day	 (22.5%	 vs	 24.1%,	
p=0.486)	or	2-week	recall	period	(31.2%	vs	32.0%,	p=0.787).	Patil	2014	IND	found	no	
difference	 in	 diarrhoea	 prevalence	 (7	 day	 recall)	 between	 the	 intervention	 and	
control	(7.4%	vs	7.7%;	p=	0.687).	Briceño	2015	TAN	found	a	decrease	in	diarrhoea	in	
the	sanitation	and	handwashing	combined	arm	(12.5%	vs	16.8%	for	14	days	recall)	
but	 in	 the	 sanitation	 only	 arm	 there	 was	 no	 significant	 decrease.	 Diarrhoea	
symptoms	in	the	past	7	days	between	either	treatment	(TSSM	and	HWWS	combined	
or	 just	 TSSM)	 and	 control	 groups	 also	 showed	 no	 significant	 difference.	 Cameron	
2013	 INA	 found	 that	 the	 intervention	 group	 had	 lower	 diarrhoea	 prevalence	
compared	 to	 control	 children	 (2.4%	 vs	 3.8%,	 p=0.07	 for	 7	 day	 recall	 and	 1.6%	 vs	
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Two	 interventions	were	 conducted	 in	day	 care	 centres	 in	 the	USA.	Butz	 1990	USA	
found	 that	 symptoms	 of	 diarrhoea	 were	 significantly	 reduced	 in	 intervention	 day	
care	centres	(OR	0.715,	95%CI:	0.54	to	0.72).	Kotch	2007	USA	found	that	children	in	




The	 SHEWA-B	 evaluation	 (Luby	 2014	 BGD)	 found	 no	 difference	 in	 diarrhoea	
prevalence	in	children	<5	(recall	2	days)	during	the	first	24	months	of	the	evaluation	
(10.5%	vs	10.3%,	p=0.67).	 In	 the	 last	18	months	of	 the	evaluation,	 they	 found	that	
children	 in	 the	 intervention	 had	 less	 diarrhoea	 (9%	 vs	 12%,	 RR=0.80,	 p=0.033)	 in	
rural	areas,	however	the	evaluation	found	no	impact	in	the	urban	slums	exposed	to	
the	 intervention	 compared	 to	 control	 slums	 (7%	 vs	 6%,	 RR=	 1.12,	 p=0.348).	 The	





indicated	 that	 disposal	 of	 faeces	 in	 the	 latrine	 significantly	 decreased	 the	 odds	 of	
diarrhoea	 by	 about	 a	 quarter	 among	 all	 ages	 (OR	 0.76,	 95%CI:	 0.66	 to	 0.88,	 22	
comparisons)	 and	 children	 <5	 (OR	 0.77,	 95%CI:	 0.66	 to	 0.89,	 19	 comparisons)	


























village,	 which	 was	 significantly	 less	 but	 provided	 no	 additional	 data	 (p=0.027).	
Mathew	 2004	 ZIM;	Waterkeyn	 2005	 ZIM	 did	 not	 report	 the	 health	 impact	 of	 the	
community	health	clubs.	
	
Berhe	 2014	 ETH;	 Gebru	 2014	 ETH	 both	 studied	 difference	 in	 2-week	 diarrhoea	
prevalence	in	model	and	non	model	households	of	the	health	extension	package	and	























Pickering	 2015	 MLI	 found	 no	 difference	 in	 prevalence	 of	 blood	 in	 stool	 between	
intervention	and	control	groups	using	a	2-day	(1.2%	vs	1.4%,	p=0.481)	recall	period	
but	 the	 2	 week	 prevalence	 was	 lower	 in	 the	 intervention	 than	 control	 villages	
(prevalence	 ratio:	 0.68,	 95%CI:	 0.48	 to	 0.97,	 p=0.031).	 Cameron	 2013	 INA	 found	
lower	 prevalence	 of	mucus	 or	 blood	 in	 stool	 (7	 day	 prevalence)	 in	 intervention	 vs	






Ahmed	1993	BGD	only	presents	 trends	 in	daily	 severe	diarrhoea	prevalence	 in	 the	
intervention	 and	 control	 sites	 and	 it	 seems	 that	 although	 for	 a	 portion	 of	 the	
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Aziz	 1990	 BGD	 found	 that	 children	 had	 40%	 less	 persistent	 diarrhoea	 in	 the	
intervention	than	controls	(IDR=0.58,	95%CI:0.52	to	0.65).	Maung	1992a	MYA	found	
no	 significant	 difference	 in	 child	 faeces	disposal	 in	 cases	with	persistent	 diarrhoea	
and	 controls	 (OR	0.53,	 95%	CI	 0.17	 to	 1.68)	 but	 found	 that	 defecation	 in	 a	 pot	 or	











Patil	 2014	 IND	 found	 no	 significant	 difference	 in	 prevalence	 of	 any	 protozoan	
present	in	intervention	and	control	(21.7%	vs	25.7%)	or	entamoeba	histolytica	(3.3%	












2015	TAN	 found	a	decrease	 in	weight	 for	 age	by	 0.075	 standard	deviations	off	 an	
average	 WAZ-score	 of	 -1.03	 (p<0.05)	 and	 weight	 for	 height	 by	 0.097	 standard	
deviations	from	an	average	WHZ-score	of	0.055	(p<0.05)	in	the	combined	arm	of	the	
intervention	 (hand	 washing	 with	 soap	 and	 sanitation)	 compared	 to	 the	 control	
groups.	 No	 difference	 was	 observed	 between	 the	 sanitation	 only	 arm	 and	 the	
control	group.	The	pooled	effect	on	HAZ	 (MD	0.05,	95%	CI	 -0.07	to	0.17,	3	studies	
with	 usable	 data)	 and	 WAZ	 scores	 (MD	 0.02,	 95%	 CI	 -0.06	 to	 0.09)	 showed	 no	
significant	effect	(Analysis	2.5;	Analysis	2.6,	page	169).	
	
Stanton	 1987	BGD	also	 reported	no	 significant	 differences	 in	 the	 intervention	 and	
controls	groups	on	anthropometry.	Ahmed	1993	BGD	reported	that	percentages	of	
severely	malnourished	children	 (-3	SD	WAZ)	 reduced	over	 time	 in	 the	 intervention	
compared	to	the	control	site	(at	end	line	the	percentage	of	children	-3	SD	WAZ	score	
was	 approximately	 21.5%	 in	 the	 intervention	 and	 35.5%	 in	 the	 control	 group,	
































defecation	 by	 children	 <5,	 Stanton	 1987	 BGD	 reported	 no	 difference.	 Analysis	 8.2	
(page	 182)	 shows	 how	 latrine	 use	 by	 children	 <5	 increased	 as	 a	 result	 of	 the	
interventions.	Jinadu	2007	NGR	reported	an	increase	in	latrine	use	by	children	25-60	
months,	while	Yeager	2002	PER	reported	no	effect	on	latrine	use	by	children	15-47	
months.	 Analysis	 8.3	 (page	 183)	 presents	 data	 on	 potty	 use	 of	 children	 after	 the	
intervention,	which	 increased	 significantly	 in	 Jinadu	 2007	NGR	 and	 Pickering	 2015	
MLI	 but	 showed	 no	 difference	 between	 intervention	 and	 control	 households	 in	
Yeager	2002	PER.	Analysis	8.4	(page	183)	shows	the	impacts	of	interventions	on	child	
faeces	 disposal	 behaviours	 (the	 data	 for	 Cameron	 2013	 INA	 is	 not	 in	 a	 usable	
format).	 Safe	 child	 faeces	 disposal	 practices	 improved	 in	 Briceño	 2015	 TAN	 (safe	







It	 is	 important	 to	note	 that	while	some	studies	 report	 increase	use	of	a	potty,	 this	
does	 not	 necessarily	 mean	 the	 faeces	 will	 end	 up	 in	 the	 latrine	 and	 be	 safely	
disposed	of.	Jinadu	2007	NGR	also	reports	on	households	that	were	observed	to	use	
chamber	pots	for	sanitary	disposal	of	children	faeces	(58%	in	intervention	vs	26.9%	
in	 the	 control	 communities,	 p<0.05,	 shown	 in	 Analysis	 8.3);	 Yeager	 2002	 PER	 also	








Huda	 2012	 BGD	 and	 Luby	 2014	 BGD	 found	 no	 impact	 on	 child	 faeces	 disposal	














Mathew	 2004	 ZIM	 found	 that	 in	 community	 health	 club	 (CHC)	 areas	 a	 lower	
percentage	 of	 children	 were	 not	 using	 a	 latrine	 compared	 to	 control	 areas	













While	 numerous	 studies	 met	 the	 review's	 inclusion	 criteria,	 we	 consider	 the	
evidence	linking	the	safe	disposal	of	child	faeces	with	diarrhoea	or	STH	infection	to	
be	 limited.	 Few	 studies	 focused	 solely	 on	 interventions	 aimed	 at	 improving	 the	





impacts	 of	 their	 intervention	 to	 end	 open	 defecation	 of	 the	 whole	 community	











were	 included,	 with	 20	 of	 them	 being	 used	 in	 the	 quantitative	 analyses.	 The	
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evidence	 from	 these	 studies	 suggests	 that	 disposing	 of	 child	 faeces	 in	 a	 latrine	 is	
associated	with	reduced	odds	of	diarrhoea	(OR	0.76,	95%	CI	0.66	to	0.88,	very	 low	





infection.	 Both	 were	 interventions	 aiming	 to	 stop	 open	 defecation	 generally	 (not	
safe	disposal	of	child	faeces	specifically)	and	neither	study	found	a	health	impact	on	
helminth	 infection.	Both	 studies	 reported	 reduction	 in	open	defecation	of	 children	





increase	 in	 toilet	 construction,	 with	 associated	 decreases	 in	 open	 defecation	 in	
households	 that	did	not	have	access	 to	 sanitation	at	baseline,	which	 suggested	an	
improvement	 in	 behaviour	 due	 to	 the	 toilet	 construction.	While,	 the	 intervention	
was	 associated	 with	 lower	 diarrhoea	 prevalence	 in	 the	 intervention	 communities,	
there	was	 no	 significant	 effect	 on	 STH	 infection.	 This	 could	 be	 because	 diarrhoea	
prevalence	was	measured	through	self-reports,	which	could	have	been	biased	due	to	





Most	 of	 the	 included	 studies	 were	 conducted	 in	 low	 or	 lower	 middle	 income	





Few	 studies	 investigated	 specific	 hardware	 for	 safe	 child	 faeces	 disposal.	 Potties	
were	 promoted	 in	 Jinadu	 2007	 NGR	 and	 Yeager	 2002	 PER,	 and	 were	 one	 of	 the	
criteria	of	 the	ODF	certification	 in	CLTS	 in	Mali	 (all	 family	members	had	to	use	 the	
latrine	or	a	child	potty)	(Pickering	2015	MLI).	However,	it	is	unclear	how	much	focus	
there	 is	on	safe	disposal	of	child	 faeces	as	part	of	 the	triggering	of	activities	 in	the	
paper.	Ahmed	1993	BGD	included	messaging	to	use	a	dirt	thrower	to	dispose	of	child	
faeces.	 Butz	 1990	 USA	 and	 Kotch	 2007	 USA	 included	 some	 diaper	 changing	
equipment	in	their	intervention	and	instructions	to	dispose	of	diapers	in	plastic	bags	





The	quality	of	evidence	of	 the	RCTs	were	either	very	 low	or	 low	due	to	 the	risk	of	







We	 endeavoured	 to	 identify	 all	 eligible	 studies	 for	 the	 review	 by	 conducting	
extensive	searches	with	no	time	or	language	restrictions.	The	high	number	of	studies	
resulting	from	the	search	criteria	meant	that	 it	was	not	possible	for	2	reviewers	to	








intervention	 studies.	 It	 reported	 that	 child	 faeces	 disposal	 behaviours	 considered	
risky	 (open	 defecation,	 stool	 disposal	 in	 the	 open,	 stools	 not	 removed	 from	 soil,	
stools	seen	in	household	soil,	and	children	seen	eating	faeces)	were	associated	with	
a	23%	increase	in	risk	of	diarrhoea	(RR	1.23,	95%CI:	1.15	to	1.32);	on	the	other	hand,	
behaviours	 considered	 safe	 (use	 of	 latrines,	 nappies,	 potties,	 toilets,	 washing	
diapers)	were	borderline	protective	(RR	0.93,	95%	CI	0.86	to	1.00).	An	unpublished	
update	of	that	systematic	review	(Scott	2008)	found	a	further	4	papers.	Two	papers	
found	 that	 unsafe	 disposal	 of	 child	 faeces	 (not	 in	 a	 latrine)	 increased	 the	 risk	 of	
diarrhoea	 (Tumwine	 2002	 and	 Heller	 2003	 BRA),	 while	 two	 papers	 found	 no	
significant	 association	 between	 presence	 of	 human	 faeces	 in	 the	 compound	 and	




Our	 results	 are	 also	 generally	 consistent	 with	 recent	 reviews	 of	 the	 effects	 of	













potential	 for	 child	 faeces	 disposal	 interventions	 to	 prevent	 diarrhoea	 and	 soil-	
transmitted	 helminth	 infections.	 These	 studies	 should	 be	 conducted	 in	 different	
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settings	 so	 the	 evidence	 is	 applicable	 to	 various	 settings.	 This	 will	 improve	 the	
quality	 of	 the	 evidence	 due	 to	 indirectness.	 Additionally,	 measuring	 the	 health	
outcomes	 using	 objective	 measures	 rather	 than	 self-report,	 such	 as	 pathogens	 in	
stool	 or	 anthropometry,	 will	 also	 improve	 quality.	 The	 RCTs	 should	 include	
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(2) Construct	 a	 faeces	 pit	 to	 dispose	 of	 faeces	 and	 other	 filthy	
matter	from	the	compound.	The	faeces	pit	was	about	2	ft	deep,	
with	a	narrow	neck.	
(3) Wash	 babies	 in	 a	 particular	 place	 after	 defecation	 so	 that	 germ-
contaminated	water	did	not	spread	everywhere.	
(4) Keep	 crawling	 babies	 in	 a	 playpen	 (locally	 constructed,	 provided	 by	 the	







































































High	risk	 there	 were	 baseline	 imbalances	 in	 crowding,	 mother	 and	























































































































































































































































































































































For	 the	 disposal	 of	 child	 faeces,	 caretakers	 were	 encouraged	 to	 use	 toilets	 (any	












































































































































































































































































































































































































































































































































































































































































































































Controls:	 a	 child	 under-five	 years	 of	 age	without	 diarrhoea	 in	 the	preceding	 two	
































































































Controls:	 <5	 yo	 children	 resident	 in	Betim	area	 chosen	 randomly	 from	a	 register	










































































































































































































































































































































































































































































































































the	 community	 in	 the	 catchment	 areas	 of	 the	 hospitals,	 using	 multistage	


































































































































































































High	risk	 "Field	 staff	were	 not	 informed	 of	 village	 treatment	 status,	


















































































































































































































































































































































Blum	1990	 unclear	 whether	 child	 faeces	 disposal	 or	 use	 of	 latrines	 by	 children	
was	included	in	the	intervention	
	





























Interventions	 1. 1.	 WASH:	 Standard	 care	 interventions,	 provision	 of	 household	 ventilated	 pit	
latrine,	 water	 treatment	 solution,	 and	 monthly	 liquid	 soap,	 two	 hand-washing	
facilities	 and	 protected	 infant	 play	 space.	 Provision	 of	 interpersonal	




months.	 Provision	 of	 interpersonal	 communication	 interventions	 promoting	







1. 1.Infant	 environmental	 enteric	 dysfunction	 (measured	 at	 1,	 3,	 6,	 12	 and	 18	
months	of	age)	
2. 2.Infant	 weight,	 mid-upper	 arm	 circumference	 and	 head	 circumference	 (at	 18	
months,	and	(with	length)	at	intermediate	time-points	of	1,	3,	6	and	12	months)	
3. 3.Infant	diarrhoea	prevalence,	incidence	and	severity	(1	month	to	18	months	of	
























3. 3.	Hand	washing:	hand	washing	 stations,	 soapy	water	bottles,	 detergent	 soap	 to	
supply	 soapy	 water.	 Behavior	 change	messages	 will	 focus	 on	 handwashing	 with	
soap	 at	 critical	 times	 around	 food	 preparation,	 defecation,	 and	 contact	 with	
faeces.	
4. Combined	WASH:	water	quality,	sanitation	and	hand	washing	components.	
5. 5.	Nutrition:	Lipid-based	Nutrient	Supplement	 (LNS)	given	twice	daily	 for	children	
6-24	 months.	 Behavior	 change	 messages	 based	 on	 those	 recommended	 in	 the	





2. 2.Diarrhea	 Prevalence	 (	 defined	 as	 3+	 loose	 or	 watery	 stools	 in	 24	 hours	 or	 1+	
stools	 with	 blood	 in	 24	 hours.	 Diarrhea	 will	 be	 measured	 in	 interviews	 using	


























2. 2.Sanitation:	 provision	 of	 free	 child	 potties,	 sani-scoop	 hoes	 to	 remove	 faeces	




3. 3.Hand	 washing:	 "dual	 tippy	 tap"	 stations,	 including	 jugs	 for	 clean	 and	 for	 soapy	
water,	stocked	with	soap	for	the	duration	of	the	trial.	Behavior	change	messages	will	
focus	 on	 handwashing	 with	 soap	 at	 critical	 times	 around	 food	 preparation,	
defecation,	and	contact	with	faeces.	
4. Combined	WASH:	water	quality,	sanitation	and	hand	washing	components.	
5. 5.	Nutrition:	Lipid-based	Nutrient	Supplement	 (LNS)	given	twice	daily	 for	children	
6-24	 months.	 Behavior	 change	 messages	 based	 on	 those	 recommended	 in	 the	





2. Diarrhea	 Prevalence	 (	 defined	 as	 3+	 loose	 or	watery	 stools	 in	 24	 hours	 or	 1+	
stools	 with	 blood	 in	 24	 hours.	 Diarrhea	 will	 be	 measured	 in	 interviews	 using	




















Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
1.1	diarrhoea	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 0.83	[0.73,	0.94]	
	
Comparison	2.	CRCTs:	Sanitation	intervention	vs	control	
Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
2.1	diarrhoea	 4	 		 Risk	Ratio(IV,	Random,	95%	CI)	 0.93	[0.83,	1.04]	
2.2	any	helminth	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.03	[0.78,	1.37]	
2.3	Ascaris	lumbricoides	present	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.01	[0.74,	1.39]	
2.4	Dysentery	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 0.63	[0.31,	1.30]	
2.5	Anthropometry:	HAZ	 4	 		 Mean	Difference(IV,	Random,	95%	CI)	 0.05	[-0.07,	0.17]	
2.6	Anthropometry:	WAZ	 4	 		 Mean	Difference(IV,	Random,	95%	CI)	 0.02	[-0.06,	0.09]	
	
Comparison	3.	CBA:	WASH	interventions	vs	control	
Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
3.1	diarrhoea	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 0.77	[0.71,	0.84]	
	
Comparison	4.	controlled	cohort	studies:	SHEWA-B	vs	control	
Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
4.1	diarrhoea	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 0.91	[0.64,	1.28]	
4.2	safe	vs	unsafe	child	faeces	disposal	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.10	[0.72,	1.67]	
	
Comparison	5.	Case-control	studies:	disposal	of	child	faeces	in	latrine	vs	elsewhere	
Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	




			5.1.1	All	ages	 22	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.76	[0.66,	0.88]	
			5.1.2	≤5	years	 19	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.77	[0.66,	0.89]	
5.2	Diarrhoea	(including	severe	and	cholera):	
subgrouped	by	country	income	level	 22	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.76	[0.66,	0.88]	
			5.2.1	low	 8	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.68	[0.43,	1.09]	
			5.2.2	lower	middle	 10	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.82	[0.70,	0.96]	
			5.2.3	upper	middle	 3	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.75	[0.60,	0.94]	
			5.2.4	high	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.68	[0.48,	0.97]	
5.3	Diarrhoea	(including	severe	and	cholera):	
subgrouped	by	type	of	diarrhoea	 22	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.76	[0.66,	0.88]	
			5.3.1	Persistent	diarrhoea	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.53	[0.17,	1.68]	
			5.3.2	Moderate	to	severe	diarrhoea	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.96	[0.83,	1.11]	
			5.3.3	Acute	(possibly)	bloody	diarrhoea	 4	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.67	[0.56,	0.81]	
			5.3.4	Acute	watery	diarrhoea	 5	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.76	[0.48,	1.22]	
			5.3.5	No	case	definition	 5	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.39,	0.75]	
5.4	Diarrhoea	(including	severe	and	cholera):	
subgrouped	by	study	quality	 22	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.76	[0.66,	0.88]	
			5.4.1	4	stars	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.96	[0.83,	1.11]	
			5.4.2	5	stars	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.65	[0.52,	0.82]	
			5.4.3	6	stars	 3	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.71	[0.38,	1.33]	
			5.4.4	7+	stars	 5	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.66	[0.51,	0.84]	
5.5	Diarrhoea	(including	severe	and	cholera):	
subgrouped	by	setting	 22	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.76	[0.66,	0.88]	
			5.5.1	Rural	 9	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.72	[0.55,	0.94]	
			5.5.2	Urban	 10	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.74	[0.61,	0.90]	




subgrouped	by	method	of	data	collection	 22	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.76	[0.66,	0.88]	
			5.6.1	questionnaire	 18	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.80	[0.69,	0.93]	
			5.6.2	observation	 2	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.48	[0.29,	0.79]	
			5.6.3	unclear	 2	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.67	[0.48,	0.94]	
	
Comparison	6.	Case-control	studies:	defecation	of	children	in	latrine	vs	elsewhere	
Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
6.1	Diarrhoea:	case-control	studies:	
subgrouped	by	age	group	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.56	[0.39,	0.80]	
			6.1.1	All	ages	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.33,	0.90]	
			6.1.2	≤5	years	 5	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.28,	1.07]	
6.2	Diarrhoea:	case-control	studies:	
subgrouped	by	country	income	level	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.33,	0.90]	
			6.2.1	low	 3	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.61	[0.23,	1.60]	
			6.2.2	lower	middle	 2	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.23	[0.11,	0.48]	
			6.2.3	upper	middle	 2	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.78	[0.53,	1.14]	
6.3	Diarrhoea:	case-control	studies:	
subgrouped	by	type	of	diarrhoea	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.33,	0.90]	
			6.3.1	Other	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.14	[0.03,	0.52]	
			6.3.2	Persistent	diarrhoea	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.27	[0.12,	0.60]	
			6.3.3	Acute	(possibly)	bloody	diarrhoea	 2	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.85	[0.65,	1.12]	
			6.3.4	Acute	watery	diarrhoea	 3	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.58	[0.20,	1.65]	
6.4	Diarrhoea:	case-control	studies:	
subgrouped	by	study	quality	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.33,	0.90]	
			6.4.1	4	stars	 2	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.13	[0.05,	0.37]	
			6.4.2	5	stars	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.27	[0.12,	0.60]	
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			6.4.3	6	stars	 3	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.82	[0.57,	1.17]	
			6.4.4	7	stars	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.91	[0.64,	1.29]	
6.5	Diarrhoea:	case-control	studies:	
subgrouped	by	setting	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.33,	0.90]	
			6.5.1	rural	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.75	[0.29,	1.93]	
			6.5.2	semi-urban	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.79	[0.52,	1.19]	
			6.5.3	Urban	 5	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.40	[0.17,	0.94]	
6.6	Diarrhoea:	case-control	studies:	
subgrouped	by	by	method	of	data	collection	 7	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.54	[0.33,	0.90]	
			6.6.1	questionnaire	 5	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.75	[0.50,	1.13]	
			6.6.2	observation	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.13	[0.02,	0.66]	
			6.6.3	unclear	 1	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.27	[0.12,	0.60]	
	
Comparison	7.	controlled	cross-sectional:	HEP	model	households	vs	non-model	
Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
7.1	diarrhoea	 2	 		 Odds	Ratio(IV,	Random,	95%	CI)	 0.26	[0.16,	0.42]	
	
Comparison	8.	Trials:	behaviour	change	after	intervention	
Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
8.1	No	open	defecation	by	children	<5	 4	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.56	[0.76,	3.20]	
8.2	Latrine	use	by	children	 2	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.69	[0.26,	11.04]	
8.3	Potty	use	by	children	 3	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.85	[0.81,	4.23]	
8.4	Safe	disposal	of	child	faeces	 4	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.19	[1.01,	1.40]	







Outcome	or	Subgroup	 Studies	 Participants	 Statistical	Method	 Effect	Estimate	
9.1	safe	vs	unsafe	child	faeces	disposal	 3	 		 Risk	Ratio(IV,	Random,	95%	CI)	 1.57	[1.12,	2.20]	
			9.1.1	BRAC	 1	 		 Risk	Ratio(IV,	Random,	95%	CI)	 4.25	[1.91,	9.46]	







































































Analysis	 5.3.	 Comparison	 5.	 Case-control	 studies:	 disposal	 of	 child	 faeces	 in	 latrine	 vs	









































Analysis	 5.6.	 Comparison	 5.	 Case-control	 studies:	 disposal	 of	 child	 faeces	 in	 latrine	 vs	
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Appendix	 1.	 Study	 design	 definitions	 (from	 the	 Cochrane	 Handbook	 for	 Systematic	
Reviews	of	Interventions)	
• Quasi-RCT:	 A	 study	 with	 an	 experimental	 design	 where	 participants	 are	
allocated	 to	 different	 interventions	 using	 a	 quasi-	 random	method,	 such	 as	
date	of	birth,	alternation,	and	medical	record	number.	
• Non-RCT:	 A	 study	 with	 an	 experimental	 design	 where	 participants	 are	
allocated	to	different	interventions	using	a	non-	random	method.	
• Controlled	before-and-after	study:	A	study	where	observations	are	made	in	a	
control	 and	 intervention	 group,	 before	 and	 after	 the	 implementation	 of	 an	
intervention.	
• Interrupted-time-series	 study:	 A	 study	 in	 which	 observations	 are	 done	 at	
multiple	 time	 points	 before	 and	 after	 an	 intervention	 (interruption).	 The	
design	 of	 the	 study	 enables	 to	 see	 if	 the	 intervention	 has	 an	 effect	 that	 is	
significantly	greater	than	underlying	trend	over	time.	





follows	 them	 whereas	 a	 'retrospective'	 cohort	 study	 recruits	 participants	
from	 the	 past	 using	 records	 from	 the	 past	 that	 describe	 the	 interventions	
received	and	follows	them	in	the	past	using	the	records.	
• Case-control	 study:	 A	 study	 that	 compares	 participants	 with	 a	 certain	
outcome	 (cases)	with	people	 from	 the	 same	 source	population	without	 the	
outcome	(controls)	and	examines	the	associations	between	the	outcome	and	
prior	exposures	(for	example,	receiving	an	intervention).	
• Cross-sectional	 study:	 A	 study	 where	 information	 on	 past	 or	 current	
interventions	and	health	outcomes	are	 collected	 for	a	group	of	people	at	a	
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When	 cluster	 RCTs	 had	 not	 adjusted	 for	 clustering	 in	 the	 analysis,	 we	 extracted	
measures	 of	 effect	 and	 CIs,	 we	 did	 not	 have	 sufficient	 data	 to	 calculate	 adjusted	
confidence	 intervals	 using	 the	 inflating	 standard	 error	 method	 (Higgins	 2011a).	
Instead,	we	reported	in	the	text	which	studies	were	adjusted	for	clustering.	
We	had	prespecified	 that	 if	 there	are	sufficient	studies	 (>10)	we	would	 investigate	
causes	 of	 heterogeneity	 using	 subgroup	 analysis	 but	 we	 investigated	 causes	 of	
heterogeneity	using	subgroup	analysis,	even	when	there	were	<10	studies.	






I	 am	 working	 on	 comments	 on	 the	 review	 from	 the	 peer	 reviewers	 received	 the	




First,	 it	used	different	 inclusion	criteria	to	our	review,	resulting	 in	far	fewer	studies	
(n=	8)	compared	to	our	46	studies.	This	review	included	one	study,	which	would	be	
eligible	 for	our	 review,	but	 that	was	published	after	our	 search	 [57].	 The	 study	by	
Christensen	 et	 al.	 (2015)	 measured	 the	 behaviour	 change	 resulting	 from	 a	 pilot	
intervention	 of	 the	 WASH	 Benefit	 study	 in	 Kenya,	 and	 found	 that	 the	 combined	
WASH	intervention	resulted	in	a	47	percentage	points	(95%CI	37.2-57.1)	increase	in	
child	faeces	disposal	(no	definition	of	appropriate	disposal),	but	the	single	sanitation	
intervention	 arm	 resulted	 in	 no	 significant	 change.	 In	 addition,	 the	Morita	 review	
included	an	unpublished	report	[58]	that	included	more	details	on	one	of	the	studies	
included	in	our	review,	finding	that	the	intervention	implemented	had	an	impact	on	
the	prevalence	of	ascariasis,	however	no	control	arm	was	 included	 in	 that	analysis	
and	it	would	thus	not	have	been	eligible	for	our	review.		





50.	 Morita,	 T.,	 S.	 Godfrey,	 and	 C.M.	George,	 Systematic	 Review	 of	 Evidence	 on	
the	Effectiveness	of	Safe	Child	Feces	Disposal	Interventions.	Tropical	Medicine	
&	International	Health,	2016.	21(11):	p.	1403-1419.	
57.	 Christensen,	G.,	 et	 al.,	Pilot	 cluster	 randomized	 controlled	 trials	 to	 evaluate	
adoption	 of	 water,	 sanitation,	 and	 hygiene	 interventions	 and	 their	
combination	in	rural	western	Kenya.	Am	J	Trop	Med	Hyg,	2015.	92(2):	p.	437-
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In	 this	 chapter	 I	 introduce	 the	 study	 site	 and	 provide	 additional	 details	 on	 the	
methods	 for	 the	 cross-sectional	 study,	 the	 results	 of	 which	 are	 presented	 in	 the	
following	3	chapters.		
4.1. Description	of	the	study	site	
The	 study	 was	 conducted	 in	 Odisha	 in	 slums	 in	 the	 cities	 of	 Bhubaneswar	 and	
Cuttack.	 As	 described	 in	 chapter	 1,	 colleagues	 have	 been	 conducting	 research	 in	
Odisha	 on	 sanitation	 since	 2010.	 The	 reason	 for	 initially	 conducting	 sanitation	
research	 in	 Odisha	 was	 the	 low	 sanitation	 coverage	 at	 the	 time	 of	 designing	 the	
study,	in	Puri	district	in	2008	it	was	estimated	at	15%	in	rural	areas	[59].	Since	then,	
the	research	infrastructure	has	enabled	several	studies	to	take	place.		
Odisha	 is	 a	 state	 bordering	 the	 East	 coast	 of	 India	 (Figure	 4.1),	 divided	 into	 30	
districts	which	 are	 further	divided	 into	58	 subdivisions,	 317	 tehsils	 and	314	blocks	












In	 2011,	 the	 percentage	 of	 households	 (n=9,661,085)	 in	 Odisha	 that	 had	 a	 latrine	
facility	 within	 the	 premises	 was	 22.0%	 overall,	 14.1%	 in	 rural	 areas	 and	 64.8%	 in	
urban	areas.	The	 large	majority	of	people	still	defecate	 in	 the	open,	with	84.7%	of	
the	rural	households	defecating	in	the	open	and	33.2%	in	urban	areas.	Compared	to	
other	 states	 in	 India,	Odisha	and	 Jharkhand	had	 the	 lowest	proportions	 (22.0%)	of	
households	with	 a	 latrine	 facility	 available	within	 the	 premises	 in	 2011	 [24].	 	 The	
main	 sources	 of	 drinking	water	 in	 rural	 areas	were	 hand	pumps	 (46.8%)	 and	 tube	
well/boreholes	(20.2%);	in	urban	areas	it	was	taps	(48.0%)	and	tube	well/boreholes	
(18.9%)	[62].	
In	 the	 2011	 Census	 of	 India,	 three	 types	 of	 slums	 were	 recorded:	 notified	 slums,	
recognized	slums	and	identified	slums.	Notified	slums	are	those	that	are	notified	by	





with	 inadequate	 infrastructure	 and	 lacking	 proper	 sanitation	 and	 drinking	 water	
facilities	 [63].	 	 According	 to	 the	 census,	 there	 are	 no	 notified	 slums	 in	Odisha	 but	
812,737	recognized	slums	and	747,566	identified	slums	[63].		
Bhubaneswar	has	436	slums,	which	include	a	total	population	of	301,611	people	in	
80,665	 households	 [64].	 Cuttack,	 the	 second	 largest	 city	 in	 the	 state,	 has	 264	
identified	 slums,	 which	 include	 129,720	 people	 [65].	 I	 am	 not	 aware	 of	 any	
representative	data	available	on	 the	 type	of	 sanitation	 facilities	provided	and	used	
by	slum	dwellers	in	Bhubaneswar	and	Cuttack.	However,	previous	research	in	slums	
in	 these	 two	 cities,	 has	 documented	 that	 there	 are	 households	 that	 use	 private,	
shared	 or	 communal/	 public	 facilities.	 This	 research	 found	 that	 the	 users	 of	 the	
private	 and	 shared	 facilities	 (including	 communal)	 tended	 to	 be	 different,	 with	
households	 relying	 on	 shared	 sanitation	 being	 poorer	 and	 less	 educated	 than	
households	 relying	 on	 private	 sanitation	 facilities.	 In	 addition,	 shared	 facilities	







As	described	 in	chapter	1,	previous	 research	has	been	conducted	 in	Odisha.	A	RCT	
assessing	 the	 health	 impact	 of	 the	 TSC	was	 carried	 out	 in	 Puri	 district	 [26],	which	
enabled	further	research	to	take	place	in	the	area.	This	includes	a	study	by	Heijnen	










As	mentioned	earlier,	 the	 slums	used	 for	 this	 research	were	 selected	 from	 lists	 of	
potentially	eligible	 slums	 (23	 in	Cuttack	and	39	 slums	 in	Bhubaneswar),	which	had	
been	provided	to	a	colleague	by	the	municipal	authorities	and	NGOs	for	her	previous	
work	 [66,	 67].	 Heijnen	 required	 slums	 to	 have	 a	 minimum	 of	 10	 households	
accessing	a	shared,	communal,	or	public	sanitation	facility	[66,	67].	
Using	the	provided	lists,	 I	created	a	pool	of	potential	slums	for	this	study	using	the	
following	 criteria:	 they	 were	 required	 to	 have	 at	 least	 33	 households	 based	 on	
Heijnen	that	found	62.5%	of	households	with	children	below	5	[66]),	with	access	to	
either	 individual	 household	 latrines	 or	 functional	 community	 latrines	 [66,	 67].	 	 I	
excluded	 leprosy	 colonies	 from	our	 list	 of	 eligible	 slums	 as	well	 as	 slums	 in	which	













per	household)	 (95%	confidence)	 [68].	The	sample	size	calculation	was	adjusted	 to	














Majorin	(2014)	 Odisha	 Rural	 Reported	 1142	 22.8	
Freeman	(unpublished)	 Odisha	 Rural	 Reported	 1363	 25.7	
DHS	(2006)	 Odisha	 Rural	&	urban	 Reported	 45404	 5.6	
TARU	(2008)5	 West	Bengal	 Rural	 Reported	 -	 25.0	
TARU	(2008)	 Chhattisgarh	 Rural	 Reported	 -	 37.0	
TARU	(2008)	 Andrha	
Pradesh	 Rural	 Reported	 -	 62.0	
























5	 1.24	 400.52	 80	
10	 1.54	 497.42	 50	
15	 1.84	 594.32	 40	
20	 2.14	 691.22	 35	
25	 2.44	 788.12	 32	
30	 2.74	 885.02	 30	
35	 3.04	 981.92	 28	
40	 3.34	 1078.82	 27	
	
	
The	 lists	 of	 slums	 for	 each	 city	 were	 randomly	 ordered	 using	 STATA	 version	 12	
(StataCorp,	College	Station,	Texas,	United	States)	in	order	to	select	the	first	35	to	be	
visited.		It	was	not	always	possible	to	recruit	20	eligible	households	in	each	selected	
slum	 due	 to	 the	 varying	 sizes	 of	 the	 slums	 and	 the	 number	 of	 households	 with	
children	under	 five	 that	were	 in	 the	 slum	and	available	 at	 the	 time	of	 visit,	 so	we	
continued	visiting	slums	 in	 the	order	 in	which	 they	had	been	randomised	until	 the	
target	 sample	 size	of	700	households	was	 reached.	This	 resulted	 in	 the	data	being	
collected	in	42	slums:	22	in	Bhubaneswar	and	20	in	Cuttack.	
4.2.4. Household	selection		
Households	eligible	 for	 inclusion	 in	 the	 study	were	 required	 to	meet	 the	 following	
eligibility	 criteria:	 (i)	 have	 at	 least	 one	 child	 below	 the	 age	 of	 five	 years	 with	 a	
primary	 caregiver	 older	 than	 18	 years	 old,	 and	 (ii)	 the	 primary	 caregiver	 reported	
having	 access	 to	 sanitation	 facilities	 (individual	 household	 latrines,	 shared	 or	
communal	 facilities)	 or	 belonged	 to	 a	 slum	 with	 communal	 sanitation	 facilities.	
Households	 that	otherwise	met	 such	eligibility	 criteria	were	nevertheless	 excluded	
from	 the	 study	 if	 the	 primary	 caregiver	 was	 an	 ASHA	 (Accredited	 Social	 Health	
Activist),	 anganwadi	 (government	 sponsored	 child-care	 and	 mother-care	 centre)	
worker	or	a	person	who	had	worked	for	health	promotion	campaigns.			









be	 feasible	 during	 a	 pilot,	 due	 to	 issues	 with	 finding	 the	 randomly	 selected	
households	in	the	slum.		
Instead	 participating	 households	were	 selected	 through	 systematic	 sampling	 using	
an	adaptation	of	the	Extended	Program	on	Immunization	(EPI)	sampling	method	[27,	
66,	70].	This	method	involved	the	supervisor	spinning	a	pen	in	a	central	 location	of	
the	 slum	 to	 determine	 the	 direction	 in	 which	 each	 enumerator	 would	 select	
households.	 Prior	 to	 data	 collection,	 the	 supervisors	 had	 visited	 all	 the	 slums	 and	
drawn	 approximate	 maps	 delimiting	 the	 slums	 so	 that	 appropriate	 central	 points	
could	 be	 chosen	 to	 spin	 the	 pen.	 The	 four	 enumerators	 enrolled	 every	 other	
household	on	the	 left	that	fit	 the	eligibility	criteria	 in	that	direction	until	 they	each	
had	collected	data	from	5	households,	the	slum	boundary	was	reached	or	it	was	the	
end	of	the	field	day.	The	pen	was	spun	for	each	enumerator,	if	the	pen	spun	twice	in	
the	 same	 direction,	 the	 next	 enumerator	would	 enrol	 every	 second	 house	 on	 the	
right.	 At	 every	 intersection	 the	 pen	was	 spun	 again	 to	 determine	 the	 direction	 in	
which	 the	 enumerators	 would	 continue	 enrolling	 households.	 When	 the	
enumerators	 reached	 the	 slum	 boundary	 before	 having	 collected	 data	 from	 5	



































slums,	 the	 first	 time	 this	 included	 testing	 of	 the	anganwadi	 list	 sampling	 strategy.	
After	the	first	pilot	 it	was	decided	that	that	sampling	method	would	not	work,	and	
enumerators	were	retrained.	The	final	data	collection	tool	can	be	found	in	appendix	











Section	 6.	 Collected	 data	 about	 the	 defecation	 practices	 for	 each	member	 of	 the	
household	over	five.		
Section	7.	Collected	data	about	the	defecation	and	faeces	disposal	practices	for	each	
child	 below	 five	 in	 the	 household.	 Including	 data	 on	 each	 child’s	 gender,	 age,	
mobility,	 anganwadi	 or	 pre-school	 attendance,	 nutrition	 (whether	 the	 child	 was	
breastfed	 or	 fed	 other	 foods,	 or	 a	 mix	 of	 breastfeeding	 and	 other	 foods),	 the	
consistency	of	the	stools	the	last	time	the	child	defecated,	the	place	where	the	child	
defecated	 the	 last	 time,	 on	 what	 he/	 she	 defecated	 (ground/floor	 directly	 or	
something	 else),	 what	 was	 done	 to	 dispose	 of	 the	 stools	 and	 what	 was	 used	 to	
dispose	of	the	stools.		












health	 and	 hygiene/sanitation.	 Also	 collected	 data	 on	 decision	 making	 for	 health	
care,	household	purchases	and	child	latrine	training.	
Section	 12.	 Consisted	 of	 questions	 and	 spot	 checks	 of	 potties	 if	 the	 household	
owned	one,	hand	washing	facilities,	presence	of	stools,	of	children	wearing	diapers,	
and	of	the	private	or	shared	latrine	facilities	used	by	the	household.	













The	 field	 team	 collected	 data	 from	 2	 slums	 per	 day	 (1	 in	 Cuttack	 and	 1	 in	
Bhubaneswar)	 as	 far	 as	 possible	 and	weather	 permitting	 (data	 collection	 occurred	
during	 the	 monsoon	 season).	 The	 field	 team	 was	 divided	 into	 two	 teams	 of	 four	
female	enumerators	and	supervised	by	one	or	two	field	supervisors	(2	males	and	1	
female)	depending	on	the	size	of	the	slum	that	was	visited	(figure	4.5).		
When	 the	 team	 arrived	 at	 a	 slum	 they	 would	 start	 by	 visiting	 the	 community	
latrine(s)	if	present,	where	they	would	conduct	spot	checks	of	the	latrines	to	record	
the	type	of	 facility,	 the	number	of	seats/cubicles	and	whether	they	 looked	used	(if	
there	 was	 smell	 or	 the	 pan	 was	 wet	 or	 there	 were	 stains	 of	 urine/faeces)	 and	
functional	(if	the	latrine	had	any	cover,	it	was	not	used	for	storage,	the	pan	was	not	
broken,	blocked	or	full	of	leaves/	dust,	and	the	pit	was	completed)	[26]	(section	1).	




sampling	 rules	and	also	occasionally	accompanied	 them	 into	households	 to	ensure	











Ethics	 approval	 was	 obtained	 from	 the	 London	 School	 of	 Hygiene	 and	 Tropical	
Medicine	and	the	School	of	Medicine	of	the	Kalinga	Institute	of	Industrial	Technology	
(KIIT)	 (India).	 Prior	 to	 enrolment,	 the	 enumerators	 read	 an	 information	 sheet	
describing	 the	 study,	 answered	 any	 questions	 and	 asked	 for	 written	 consent	 to	
participate	(see	Appendix	6).	The	survey	was	conducted	with	primary	caregivers	who	
were	 available	 and	willing	 to	 participate	 in	 the	 survey.	 The	 survey	 topic	 is	 neither	
considered	a	taboo	or	uncomfortable	to	discuss.	The	study	participants	received	no	
compensation	 for	 their	participation	and	were	 free	 to	withdraw	 from	 the	 study	at	
any	 time.	 Anonymity	 was	 ensured	 through	 the	 use	 of	 household	 and	 participant	
identification	 numbers.	 The	 survey	 data	 was	 entered	 in	 2	 password	 protected	
laptops	 located	 in	 an	 office	 in	 the	 Xavier	 Institute	 of	Management,	 Bhubaneswar	
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presents	 a	 significant	 challenge,	 not	 only	 for	 the	 2.4	 billion	 who	 lack	 access	 to	
improved	 sanitation,	 but	 also	 due	 to	 unhygienic	 feces	 collection,	 disposal	 and	
subsequent	hand	washing	practices.	We	sought	to	assess	potential	sources	of	fecal	
exposure	 by	 documenting	 child	 feces	 management	 practices	 in	 a	 cross-sectional	
study	of	851	children	<	5	from	694	households	in	42	slums	in	2	cities	in	Odisha,	India.	






surrounding	 environment,	 with	 only	 6.5%	 deposited	 into	 any	 kind	 of	 latrine,	
including	unimproved.	Hand	washing	of	the	caregiver	after	child	feces	disposal	and	
child	 anal	 cleaning	 with	 soap	 following	 defecation	 was	 also	 uncommon.	 While	
proper	 disposal	 of	 child	 feces	 in	 an	 improved	 latrine	 still	 represents	 a	 major	












have	 linked	 improved	sanitation	with	 lower	 risks	of	diarrhea	 [3-8],	 soil-transmitted	
helminth	infections	[3,	9,	10],	schistosomiasis	[3,	11],	and	trachoma	[12,	13].		
The	unsafe	disposal	of	child	feces	represents	a	particular	challenge	for	preventing	
transmission	of	 fecal-oral	 diseases,	particularly	 among	young	 children.	 First,	 young	
children	 have	 the	 highest	 incidence	 of	 enteric	 infections	 [14]	 and	 their	 feces	 are	
most	likely	to	contain	transmissible	pathogens	[15].	Second,	young	children	tend	to	
defecate	 in	 areas	 where	 other	 susceptible	 children	 could	 be	 exposed	 [16].	 This	






a	 role	 in	 preventing	 diarrhea	 (Majorin,	 F.,	 submitted).	 However,	 most	 of	 the	
evidence	 was	 of	 low	 quality	 and	 no	 studies	 of	 high	 quality	 that	 measured	 health	
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hypothesis	 that	 unsafe	 child	 feces	 disposal	 may	 increase	 the	 risk	 of	 exposure	 to	
enteric	pathogens	[20].		
Even	 in	 settings	 with	 improved	 sanitation	 (or	 “basic	 sanitation”	 under	 the	
proposed	 SDG	 sanitation	 ladder	 [21]),	 householders	 often	 do	 not	 dispose	 of	 child	
feces	 in	 latrines	 [22,	23].	A	 recent	 report	by	 the	World	Bank	Water	and	Sanitation	
Program	 (WSP)	 presenting	 analysis	 from	 the	 latest	 available	 Multiple	 Indicator	
Cluster	 surveys	 (MICS)	 and	 Demographic	 and	 Health	 Surveys	 (DHS)	 (survey	 years:	




feces	 ended	 up	 in	 a	 latrine	 (child	 defecated	 in	 latrine	 (11.5%)	 and	 8.8%	 were	
disposed	 in	 the	 latrine),	 and	0.8%	was	buried	 [25].	A	 cross-sectional	 study	of	 child	






only	 occurred	 in	 households	 with	 latrines,	 but	 the	 majority	 of	 the	 feces	 were	
disposed	of	elsewhere	[23].		
While	the	Government	of	India	has	endeavored	to	improve	sanitation	through	a	
series	 of	 initiatives	 aimed	 at	 reducing	 open	 defecation,	 studies	 have	 reported	 no	
significant	 impact	 of	 the	 interventions	 on	 diarrhea,	 soil-transmitted	 helminth	
infection	or	nutrition	[26,	27].	In	one	such	evaluation,	the	intervention	increased	the	
safe	 disposal	 of	 child	 feces	 from	 1.1%	 at	 baseline	 to	 10.4%	 in	 intervention	




We	 undertook	 this	 cross-sectional	 study	 in	 order	 to	 describe	 the	 child	 feces	
management	practices	of	children	under	5	in	urban	slums	in	Odisha,	India.	The	study	
is	a	complement	to	our	previous	work	in	rural	villages	[23].	While	the	DHS	and	MICS	
surveys	 collect	 limited	data	on	 child	 feces	disposal	 behaviors,	 such	 surveys	do	not	
always	 cover	 informal	 settlements	 such	as	urban	 slums	 [1].	 In	 addition,	 since	 they	
only	 have	 one	 question	 on	 child	 feces	 disposal	 practices	 (“The	 last	 time	 [name	 of	
youngest	child]	passed	stools,	what	was	done	to	dispose	of	the	stools?“)	[28],	they	
do	 not	 describe	 the	 range	 of	 child	 feces	 management	 behaviors.	 We	 sought	 to	
describe	 a	 more	 comprehensive	 range	 of	 intermediary	 behaviors	 that	 may	 cause	







The	 study	 followed	 a	 cross-sectional	 design	 using	 a	 questionnaire,	 spot	 checks,	




and	 39	 slums	 in	 Bhubaneswar	 in	 which	 other	 sanitation-related	 work	 has	 been	
conducted	[29,	30].	The	selection	criteria	for	the	slums	was	that	they	had	at	least	33	
households	 with	 access	 to	 either	 individual	 household	 latrines	 or	 functional	
community	latrines	[29,	30].	We	excluded	3	leprosy	colonies	from	our	list	of	eligible	
slums	 as	 well	 as	 slums	 in	 which	 pilot	 activities	 were	 previously	 conducted.	 This	





5	whose	 feces	 are	 disposed	 of	 safely	 (defined	 here	 as	 defecation	 or	 disposal	 in	 a	
latrine).	Based	on	previous	studies,	the	sample	size	was	calculated	using	the	average	









was	 not	 always	 possible	 to	 find	 20	 eligible	 households	 in	 each	 selected	 slum,	 we	





to	meet	the	 following	eligibility	criteria:	 (i)	have	at	 least	one	child	<	5	years	with	a	
primary	 caregiver	 older	 than	 18	 years	 old,	 and	 (ii)	 the	 primary	 caregiver	 reported	
having	 access	 to	 sanitation	 facilities	 (individual	 household	 latrines,	 shared	 or	
communal	 facilities)	 or	 belonged	 to	 a	 slum	 with	 communal	 sanitation	 facilities.	
Households	 that	otherwise	met	 such	eligibility	 criteria	were	nevertheless	 excluded	
from	 the	 study	 if	 the	 primary	 caregiver	 was	 an	 ASHA	 (Accredited	 Social	 Health	
Activist),	 anganwadi	 (government	 sponsored	 child-care	 and	 mother-care	 center)	
worker	or	a	person	who	had	worked	for	health	promotion	campaigns.		
As	 a	 sampling	 frame	we	 initially	 envisaged	 using	 lists	 of	 <	 5	 years	 old	 children	
managed	 by	 anganwadi	 workers	 in	 their	 respective	 slums.	 This	 method	 was	 not	
feasible	 due	 to	 issues	with	 finding	 the	 randomly	 selected	 households	 in	 the	 slum.	






four	enumerators	enrolled	every	other	household	on	 the	 left	 that	 fit	 the	eligibility	
criteria	 in	 that	direction	until	 they	each	had	collected	data	 from	5	households,	 the	
slum	 boundary	 was	 reached	 or	 it	 was	 the	 end	 of	 the	 field	 day.	 When	 the	
enumerators	 reached	 the	 slum	 boundary	 before	 having	 collected	 data	 from	 5	
households,	 they	would	go	back	 to	 the	 last	 intersection	or	 the	 central	point	 (if	 no	
intersections	were	met)	and	start	the	process	again.		
The	number	of	participating	households	 in	each	 slum	varied	due	 to	 the	varying	
sizes	of	the	slums	and	the	availability	of	households	with	children	<	5	at	the	time	of	
visit.	 Respondents	 were	 the	 primary	 caregivers	 (defined	 as	 ‘the	 one	 who	 usually	
cares	 for	 the	 child’)	 of	 the	 youngest	 child	 <	 5	 in	 each	household.	Households	 that	
were	 locked,	where	the	primary	caregiver	was	unavailable	at	the	time	of	visit,	 that	
did	not	meet	the	eligibility	criteria	or	that	refused	to	participate,	were	not	enrolled	
and	 the	enumerators	would	go	 to	 the	next	household	on	 the	 left	until	 they	 found	
one	that	met	the	eligibility	criteria.		
Data	collection	tools	
Data	 collection	 tools	 included	a	 structured	 survey,	which	 included	questions	on	
socio-economic	 and	 demographic	 factors,	 access	 to	 sanitation,	 water	 and	 hygiene	
facilities,	 availability	 of	 potties	 and	 diapers,	 exposure	 to	 messages	 about	 child	
sanitation	or	hygiene,	and	agree	or	disagree	statements.	Questions	about	defecation	
place	and	feces	disposal	method	for	the	last	time	each	child	<	5	defecated	[23]	were	
included	 using	 wording	 as	 per	 the	 core	 questions	 of	 the	 WHO/UNICEF	 Joint	
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pit/	 closed	 sewer	 system,	 flush/pour	 flush	 without	 pit/	 open	 sewer	 system,	 pit	
latrine	with	slab,	or	other),	reported	by	the	households	as	the	one	used	the	majority	
of	 the	 time	and	whether	 it	 looked	used	 (if	 there	was	 smell	or	 the	pan	was	wet	or	
there	 were	 stains	 of	 urine/feces)	 [26],	 to	 check	 the	 presence	 of	 a	 potty	 in	 the	
household,	whether	children	were	wearing	a	diaper,	and	to	check	the	availability	of	
soap	and	water	at	 the	specific	place	 identified	by	participants	 to	be	used	 for	hand	
washing	 after	 disposal	 of	 child	 feces.	 The	 primary	 caregiver	 was	 also	 asked	 to	
demonstrate	 (using	 plastic	 feces)	 how	 s/he	 would	 manage	 the	 stool	 if	 that	 child	




the	 same	 cooking	 pot).	 As	 such,	 data	 could	 be	 collected	 on	 children	 that	 were	
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cousins	or	siblings,	as	 long	as	they	 lived	 in	the	same	house	and	the	parents	shared	
the	same	cooking	pot.		
The	 disposal	 sites/places	 were	 recorded	 so	 that	 the	 place	 where	 most	 feces	
ended	up	was	recorded,	e.g.	 if	the	child	defecated	in	his	pants	and	the	pants	were	
washed	 in	water,	 the	 disposal	 site	was	 recorded	 as	washed	with	water.	 If	 on	 the	





English	 evaluated	 the	 translation.	All	 the	 enumerators	who	 conducted	 the	 surveys	
were	 fluent	Odia	 speakers.	During	 the	development	of	 the	questionnaire,	 the	 field	





as	 far	 as	 possible	 and	 weather	 permitting	 (data	 collection	 occurred	 during	 the	
monsoon	season).	The	field	team	was	divided	into	2	teams	of	4	female	enumerators	
and	supervised	by	one	or	2	 field	supervisors	 (2	males	and	1	 female)	depending	on	
the	size	of	the	slum	that	was	visited.	When	the	team	arrived	at	a	slum	they	would	




to	 the	 central	 point	 identified	 by	 the	 supervisor,	where	 the	 supervisor	would	 spin	
the	 pen	 to	 determine	 the	 directions	 in	 which	 the	 enumerators	 would	 enroll	
households.	 The	 supervisors	 checked	on	 the	enumerators	 to	ensure	 they	 followed	
the	 sampling	 rules	 and	 also	 occasionally	 accompanied	 them	 into	 households	 to	
ensure	 they	 were	 asking	 the	 questions	 correctly	 and	 checked	 the	 data	 collection	
forms	for	missing	values	and	contradictory	answers.	
Ethics	and	consent	
Ethics	 approval	 was	 obtained	 from	 the	 London	 School	 of	 Hygiene	 and	 Tropical	
Medicine	and	the	School	of	Medicine	of	the	Kalinga	Institute	of	Industrial	Technology	
(KIIT)	 (India).	 Prior	 to	 enrolment,	 the	 enumerators	 read	 an	 information	 sheet	
describing	 the	 study,	 answered	 any	 questions	 and	 asked	 for	 written	 consent	 to	
participate.	The	study	participants	received	no	compensation	for	their	participation	
and	 were	 free	 to	 withdraw	 from	 the	 study	 at	 any	 time.	 Anonymity	 was	 ensured	
through	the	use	of	household	identification	numbers.		
Data	entry	and	analysis	
Data	 were	 double	 entered	 using	 EpiData	 3.1	 (EpiData	 Association,	 Odense,	
Denmark)	 and	analyzed	using	 STATA	version	14	 (StataCorp,	College	 Station,	 Texas,	
United	States).	The	description	of	child	feces	management	behaviors	was	stratified	
according	 to	 the	 mobility	 category	 of	 the	 children.	 Child	 feces	 disposal	 was	
categorized	 as	 safe	 if	 children’s	 feces	 ended	 up	 in	 a	 latrine	 and	 improved	 if	 the	
latrine	 was	 considered	 improved	 according	 to	 the	 JMP	 (flush/pour	 flush	 with	 pit/	
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closed	 sewer	 and	 pit	 latrine	 with	 slab)	 [24].	 The	 data	 used	 for	 describing	 the	
behaviors	 was	 from	 questions	 on	 the	 last	 time	 the	 child	 defecated,	 which	 was	
collected	for	each	child	under	5	in	the	household.	This	was	complemented	with	data	
collected	at	the	household	level	on	handwashing	and	latrine	training,	etc.,	which	was	





There	 was	 an	 average	 of	 16.5	 respondents	 per	 slum	 (range:	 3-20).	 The	 primary	




mostly	 private	 latrines	 (of	 any	 type	 improved/	 unimproved)	 (38.0%),	 followed	 by	
communal	 latrines	 (29.1%)	and	shared	(26.4%).	45	households	 (6.5%)	reported	not	
using	any	sanitation	 facility,	despite	having	access	 to	communal	 sanitation.	Among	
the	 40	 communal	 latrines	 that	 the	 participating	 households	 reported	 using,	 3	 had	
separate	 latrines	 specifically	 for	 children	 (2	with	 6	 ‘seats’	 and	 1	with	 9	 ‘seats’),	 of	
which	only	1	latrine	looked	used.	




visit.	 47.3%	 (328/694)	 of	 caregivers	 reported	 that	 they	 or	 other	 members	 of	 the	
household	 sometimes	 purchased	 diapers,	 of	 those	 90.5%	 (297/328)	 agreed	 that	
diapers	 were	 too	 expensive	 to	 be	 used	 daily	 and	 only	 in	 2.4%	 (8/328)	 of	 those	
households	was	there	a	child	observed	to	be	wearing	a	diaper	at	the	time	of	visit.		
Caregivers	reported	that	the	median	age	to	train	their	child	to	use	a	latrine	was	3	
years	 (interquartile	 range	 (IQR):	 2.0,	 range:	 1-14	 years,	 5	 said	 never)	with	median	
age	 being	 lowest	 for	 users	 of	 private	 latrines	 (median:	 3,	 IQR:2.0,	 range:	 1-8)	 and	
shared	 latrines	 (median:	 3,	 IQR:2.0,	 range;	 1-10),	 followed	 by	 communal	 latrines	
(median:	 4,	 IQR:	 2.0,	 range;	 1-14)	 and	 households	 where	 no	 one	 uses	 sanitation	
facilities	 (median:	 5,	 IQR:1.0,	 range;	 2-8).	 Caregivers	 expected	 their	 child	 to	 use	 a	
latrine	by	themselves	by	the	median	age	of	5	years	(IQR:2.0,	range:	1-14	years,	3	said	
never),	this	again	increased	according	to	the	household	sanitation	facilities	(median	





time	 they	 defecated;	 20.3%	 (95%CI:17.8-23.2)	 defecated	 directly	 into	 latrine	while	
the	others	had	feces	deposited	there	after	defecating	elsewhere.	Only	13.5%	(95%CI:	






the	 compound	 (27.3%),	 and	 the	main	disposal	 sites	were	 the	garbage	 (30.0%)	and	
the	canal	or	drain	(25.0%)	(table	2).	34.6%	of	pre-ambulatory	children	were	reported	










the	 child	 defecated	 (n=458)	 resulted	 in	 feces	 being	 disposed	 in	 the	 latrine.	
Ambulatory	children’s	feces	were	also	reported	to	be	disposed	of	in	garbage	(25.0%)	
and	the	canal	or	drain	(20.9%).		
The	 main	 tool	 used	 to	 pick	 up	 and	 dispose	 of	 the	 stools	 for	 pre-ambulatory	
children	was	cloth	(45.5%,	100/220),	mostly	after	the	child	had	defecated	on	it	(67%,	
67/100)	followed	by	paper	(37.7%,	83/220),	mostly	after	the	child	had	defecated	on	







was	mostly	with	water	 only	 (53.1%	 for	 pre-ambulatory	 and	 78.5%	 for	 ambulatory	
children).	 After	 disposing	 of	 child	 feces,	 99.6%	 of	 caregivers	 (529/531)	 reported	
washing	their	hands,	69.9%	(370/529)	reported	to	have	a	specific	place	to	wash	their	
hands	 and	 in	 62.2%	 (230/370)	 of	 households	 soap	 and	water	was	 observed	 to	 be	
available	at	that	place	(100/150	pre-ambulatory	and	130/220	ambulatory).		
Our	 research	 shows	 other	 points	 during	 child	 feces	 management	 when	 fecal	
pathogens	 enter	 the	 environment	 causing	 the	 potential	 for	 exposure.	 Figure	 1	
illustrates	 these	 potential	 sources	 of	 exposure	 both	 for	 pre-ambulatory	 and	
ambulatory	children.	First,	the	child	may	defecate	on	the	ground	directly	as	opposed	
to	on	paper	or	plastic.	Indeed,	of	the	defecation	events	on	the	ground,	62.3%	were	
directly	 on	 the	 ground	 for	 pre-ambulatory	 and	 75.3%	 for	 ambulatory	 children.	
Second,	the	feces	may	not	be	picked	up	(12.7%	for	ambulatory	children)	or	not	be	
picked	 up	 efficiently	 leaving	 some	 pathogens	 at	 the	 defecation	 place.	 Third,	 the	
feces	 may	 be	 picked	 with	 a	 tool	 that	 may	 not	 efficiently	 prevent	 hand	
contamination,	such	as	a	cloth	or	paper.	The	ground	may	then	not	be	cleaned	with	
anything	(7.0%	for	pre-ambulatory	and	11.9%	for	ambulatory	children)	or	with	water	
only	 (53.5%	 pre-ambulatory	 and	 58.1%	 ambulatory)	 or	 cow	 dung,	 creating	 the	









In	 this	 paper	 we	 describe	 defecation	 and	 feces	 disposal	 practices	 for	 children	




of	child	 feces	with	garbage	was	considered	neither	safe	nor	 improved	 in	an	expert	
consultation	 due	 to	 the	 proximity	 of	 the	 garbage	 to	 the	 domestic	 environment	
among	other	reasons	[35].	The	defecation	of	children	and	the	disposal	of	their	stools	
in	 drains,	 may	 further	 contaminate	 the	 drains	 with	 fecal	 microbes,	 a	 possibly	
important	source	of	exposure	when	children	have	contact	with	the	drains	[36].	
While	we	collected	data	from	households	that	had	access	to	a	latrine	(any	type),	
we	 found	 that	 the	majority	 of	 feces	 ended	 up	 in	 the	 environment	 and	 few	were	
disposed	 of	 safely	 in	 a	 latrine,	 even	 fewer	 into	 an	 improved	 latrine.	 Safe	 disposal	




safe	 disposal	 in	 a	 latrine	 since	 it	might	 require	 a	 change	 or	wash	 of	 clothes	 after	
entering	the	latrine	to	dispose	of	children’s	feces	[37].	







In	addition	 to	 the	defecation	and	disposal	elsewhere	 than	 the	 latrine,	 there	are	
several	points	during	the	child	feces	management	process	that	may	create	exposure	
to	feces.	This	suggests	that	current	monitoring	of	child	feces—which	is	limited	to	the	
place	 of	 disposal—may	 not	 be	 adequate	 to	 address	 the	 risks	 presented	 by	 child	
feces.	A	“Child	Feces	Safety	Plan”,	modelled	after	the	WHO’s	water	safety	plans	[38]	
and	 recent	 sanitation	 safety	 planning	 [39]	 may	 be	 helpful	 in	 highlighting	 the	
hazardous	control	points	in	the	management	of	child	feces.		
Capturing	 all	 such	 potential	 sources	 of	 exposure	 would	 obviously	 complicate	
international	monitoring.	Further	research	may	help	quantify	the	risk	of	the	different	
child	feces	management	practices	and	thus	identify	key	practices	that	may	have	the	
highest	 impact	 on	 health.	 There	 may	 be	 some	 practices	 that	 may	 present	 more	
protection	 from	 others	 in	 terms	 of	 contamination.	 For	 example,	 is	 using	 pants	 or	
cloth	 nappies	 more	 safe	 than	 the	 child	 defecating	 on	 the	 ground	 before	 being	
disposed,	 even	 if	 pants	 and	 cloth	nappies	may	not	 be	 completely	 leak-proof?	And	
how	 do	 cloth	 nappies	 compare	 to	 disposable	 diapers	 considering	 the	 diapers	 are	
often	disposed	of	in	the	garbage	whereas	cloth	nappies	are	mostly	washed	with	the	
water	ending	up	in	the	environment?	
Moreover,	 practices	 vary	 by	 age,	 which	 is	 reflected	 in	 the	 differences	 in	 child	
feces	management	between	pre-ambulatory	and	ambulatory	children.	Younger	pre-
ambulatory	 children	 may	 be	 the	 major	 priority	 since	 they	 are	 unable	 to	 use	 the	
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latrines	directly,	 few	of	 them	use	potties/	diapers,	and	 they	defecate	closer	 to	 the	
domestic	 environment	 and	 mostly	 on	 the	 floor	 or	 cloth.	 Additionally,	 they	 spend	
more	 time	 in	 the	 household	 environment,	 thus	 potentially	 creating	 exposure	 for	





which	 has	 been	 found	 to	 be	 poor	 in	 rural	 Bangladesh	 [20].	 This	 aspect	 should	 be	
investigated	for	children	being	trained	to	use	the	toilet.	We	did	not	collect	data	on	
whether	 the	 tool	 used	 for	 child	 feces	 disposal/	 removal	 was	 cleaned	 afterwards,	
which	is	also	a	step	of	child	feces	management	that	may	create	a	potential	risk	for	
exposure	 [40].	What	happens	with	 the	water	when	 the	main	disposal	was	washed	
with	 water	 or	 with	 water	 and	 soap	 is	 unclear,	 but	 it’s	 assumed	 to	 end	 up	 in	 the	
environment	 where	 the	 cloth/	 nappy,	 etc.	 is	 washed.	 Future	 research	 should	
quantify	 where	 the	water	 ends	 up	 as	 well	 as	 the	 other	 feces	management	 steps.	
While	 we	 collected	 data	 on	 the	 consistency	 of	 the	 feces	 the	 last	 time	 the	 child	
defecated	this	does	not	indicate	whether	the	child	was	sick	with	diarrhea	but	it	was	
used	to	understand	whether	there	were	differences	in	disposal	when	feces	are	more	






long	 child	 feces	 remain	at	 the	defecation	place	before	being	disposed	of	etc.	How	
consistent	 the	disposal	 behavior	 is,	would	 also	be	 interesting	 as	 this	 has	not	been	
found	to	be	the	case	in	other	studies	[22,	40].		
This	 study	 was	 intended	 to	 explore	 fecal	 management	 practices	 and	 not	 to	
estimate	the	prevalence	of	those	practices	in	a	particular	community.	In	addition,	it	
has	 been	 found	 that	 participants	 over-report	 “desirable”	 behaviors	 of	 child	 feces	
disposal	 when	 data	 is	 collected	 using	 questionnaires	 compared	 to	 structured	
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		 N	 %	 Median	[IQR]	 Min-Max	
Demographics		









































Pucca	 495	 71.3	 	 	
Semi-pucca	 152	 21.9	 	 	
Kuchha	 47	 6.8	 	 	
Own	a	BPL/	AYY	card2	 694	
	 	 	
Yes	 179	 25.8	 	 	
No	 506	 72.9	 	 	




























Age	of	child	(months)	 852	 	 	 	
0-11		 155	 18.2	 	 	
12-23	 191	 22.4	 	 	
24-35	 162	 19.0	 	 	
36-47	 175	 20.5	 	 	
48-59	 169	 19.8	 	 	
1Pucca	=concrete	walls,	 floors	and	roof	or	corrugated	roof;	Kuccha	=mud,	dung,	plastic,	wood	(non-durable	materials);	Semi-


















Defecation	site	 n	 (%)	 n	 (%)	 n	 (%)	 n	 (%)	 n	 (%)	 n	 (%)	 n	 (%)	
on	ground	inside	household	 26	 (39.4)	 29	 (52.7)	 17	 (36.2)	 8	 (27.6)	 7	 (58.3)	 3	 (27.3)	 90	 (40.9)	
directly	on	ground	 17	 (25.8)	 22	 (40.0)	 3	 (6.4)	 2	 (6.9)	 5	 (41.7)	 3	 (27.3)	 52	 (23.6)	
on	cloth		 1	 (1.5)	 1	 (1.8)	 14	 (29.8)	 5	 (17.2)	 2	 (16.7)	 0	 (0.0)	 23	 (10.5)	
on	paper	 5	 (7.6)	 6	 (10.9)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 11	 (5.0)	
on	polythene/oilcloth/plank	 3	 (4.5)	 0	 (0.0)	 0	 (0.0)	 1	 (3.4)	 0	 (0.0)	 0	 (0.0)	 4	 (1.8)	
on	ground	in	compound	 28	 (42.4)	 18	 (32.7)	 5	 (10.6)	 5	 (17.2)	 3	 (25.0)	 1	 (9.1)	 60	 (27.3)	
directly	on	ground	 21	 (31.8)	 15	 (27.3)	 3	 (6.4)	 1	 (3.4)	 2	 (16.7)	 0	 (0.0)	 42	 (19.1)	
on	cloth	 0	 (0.0)	 0	 (0.0)	 1	 (2.1)	 4	 (13.8)	 0	 (0.0)	 0	 (0.0)	 5	 (2.3)	
on	paper	 6	 (9.1)	 3	 (5.5)	 0	 (0.0)	 0	 (0.0)	 1	 (8.3)	 1	 (9.1)	 11	 (5.0)	
on	polythene/oilcloth/plank	 1	 (1.5)	 0	 (0.0)	 1	 (2.1)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 2	 (0.9)	
on	bed	 2	 (3.0)	 5	 (9.1)	 22	 (46.8)	 11	 (37.9)	 1	 (8.3)	 4	 (36.4)	 45	 (20.5)	
on	cloth		 2	 (3.0)	 3	 (5.5)	 21	 (44.7)	 11	 (37.9)	 1	 (8.3)	 4	 (36.4)	 42	 (19.1)	
on	paper	 0	 (0.0)	 0	 (0.0)	 1	 (2.1)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (0.5)	
on	polythene/oilcloth/plank	 0	 (0.0)	 2	 (3.6)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 2	 (0.9)	
in	cloth	nappy/pants	 1	 (1.5)	 1	 (1.8)	 3	 (6.4)	 5	 (17.2)	 0	 (0.0)	 1	 (9.1)	 11	 (5.0)	
in	diaper	 8	 (12.1)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (9.1)	 9	 (4.1)	
in	potty	 0	 (0.0)	 2	 (3.6)	 0	 (0.0)	 0	 (0.0)	 1	 (8.3)	 1	 (9.1)	 4	 (1.8)	
on	ground	in	latrine	cubicle	 1	 (1.5)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (0.5)	
on	paper	 1	 (1.5)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 	 (0.0)	 0	 (0.0)	 1	 (0.5)	























Defecation	site	 n	 (%)	 n	 (%)	 n	 (%)	 n	 (%)	 N	 (%)	 n	 (%)	 n	 (%)	 n	 (%)	
on	ground	in	compound	 7	 (3.4)	 70	 (44.3)	 80	 (60.6)	 1	 (1.3)	 21	 (45.7)	 1	 (16.7)	 0	 (0.0)	 180	 (28.5)	
directly	on	ground	 4	 (1.9)	 46	 (29.1)	 54	 (40.9)	 1	 (1.3)	 20	 (43.5)	 1	 (16.7)	 0	 (0.0)	 126	 (20.0)	
on	paper		 3	 (1.5)	 23	 (14.6)	 26	 (19.7)	 0	 (0.0)	 1	 (2.2)	 0	 (0.0)	 0	 (0.0)	 53	 (8.4)	
on	polythene/oilcloth/plank		 0	 (0.0)	 1	 (0.6)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (0.2)	
directly	into	latrine	 173	 (84.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 173	 (27.4)	
side	path	 2	 (1.0)	 56	 (35.4)	 24	 (18.2)	 0	 (0.0)	 14	 (30.4)	 0	 (0.0)	 0	 (0.0)	 96	 (15.2)	
directly	on	ground	 1	 (0.5)	 43	 (27.2)	 20	 (15.2)	 0	 (0.0)	 12	 (26.1)	 0	 (0.0)	 0	 (0.0)	 76	 (12.0)	
on	paper		 1	 (0.5)	 12	 (7.6)	 4	 (3.0)	 0	 (0.0)	 1	 (2.2)	 0	 (0.0)	 0	 (0.0)	 18	 (2.9)	
on	polythene/oilcloth/plank		 0	 (0.0)	 1	 (0.6)	 0	 (0.0)	 0	 (0.0)	 1	 (2.2)	 0	 (0.0)	 0	 (0.0)	 2	 (0.3)	
in	drain	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 68	 (85.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 68	 (10.8)	
on	ground	inside	household	 3	 (1.5)	 25	 (15.8)	 21	 (15.9)	 0	 (0.0)	 7	 (15.2)	 1	 (16.7)	 0	 (0.0)	 57	 (9.0)	
directly	on	ground	 3	 (1.5)	 18	 (11.4)	 15	 (11.4)	 0	 (0.0)	 4	 (8.7)	 1	 (16.7)	 0	 (0.0)	 41	 (6.5)	
on	paper		 0	 (0.0)	 7	 (4.4)	 5	 (3.8)	 0	 (0.0)	 3	 (6.5)	 0	 (0.0)	 0	 (0.0)	 15	 (2.4)	
on	polythene/oilcloth/plank	 0	 (0.0)	 0	 (0.0)	 1	 (0.8)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (0.2)	
in	potty	 7	 (3.4)	 4	 (2.5)	 3	 (2.3)	 0	 (0.0)	 4	 (8.7)	 1	 (16.7)	 1	 (33.3)	 20	 (3.2)	
on	ground	in	latrine	cubicle5	 13	 (6.3)	 1	 (0.6)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 14	 (2.2)	
roadside/riverside/field5	 0	 (0.0)	 1	 (0.6)	 0	 (0.0)	 11	 (13.8)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 12	 (1.9)	
bathroom5	 0	 (0.0)	 0	 (0.0)	 3	 (2.3)	 0	 (0.0)	 0	 (0.0)	 2	 (33.3)	 0	 (0.0)	 5	 (0.8)	
on	bed	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (16.7)	 2	 (66.7)	 3	 (0.5)	
on	cloth		 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (16.7)	 2	 (66.7)	 3	 (0.5)	
in	cloth	nappy/pants	 1	 (0.5)	 0	 (0.0)	 1	 (0.8)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 2	 (0.3)	
in	diaper	 0	 (0.0)	 1	 (0.6)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 0	 (0.0)	 1	 (0.2)	











2-	 if	 child	defecated	elsewhere	 than	 latrine	and	 if	 the	 feces	were	not	 left	 in	 the	open	 (i.e.	not	disposed	of)	 and	 the	 child	defecated	directly	on	 the	ground	 (n=94	pre-
ambulatory	and	262	ambulatory	children)	
3-	estimated	using	demonstration	data	for	youngest	child	(total=	211	pre-ambulatory	(4	missing)	and	483	ambulatory	children	(3	missing)),	when	the	child	was	reported	to	




























among	 households	 that	 have	 access	 to	 improved	 sanitation,	 children’s	 faeces—a	




two	 cities	 in	 Odisha,	 India.	 Caregivers	 were	 asked	 about	 defecation	 and	 faeces	
disposal	practices	for	all	the	children	under	five	in	the	household,	as	well	as	potential	
risk	factors.		
Results:	Only	 a	 quarter	 (25.5%)	 of	 the	 851	 children	 were	 reported	 to	 have	 their	
faeces	 disposed	 in	 the	 latrine	 (child	 defecating	 in	 latrine	 directly	 or	 faeces	 being	
subsequently	 disposed	 in	 latrine).	 Even	 fewer	 (22.3%)	 of	 the	 694	 households	




location	 of	 latrine,	 defecation	 behaviours	 of	 the	 household	 members	 >5	 and	 the	
mobility	of	children	in	the	house.		
Conclusions:	Few	households	reported	disposing	of	all	of	their	children’s	faeces	in	a	









did	 not	 have	 access	 to	 improved	 sanitation	 worldwide,	 including	 nearly	 1	 billion	
people	that	practiced	open	defecation	[2].	 	 In	India	44%	of	 its	population	practiced	
open	defecation	and	only	40%	used	improved	facilities	[2].		
Even	in	settings	with	improved	sanitation	(or	“basic	sanitation”	under	the	proposed	
SDG	 sanitation	 ladder	 [3]),	 householders	 often	 do	 not	 dispose	 of	 child	 faeces	 in	
latrines	 [4-6],	 creating	 a	 potentially	 important	 source	 of	 exposure	 to	 faecal	
pathogens.	 A	 recent	 report	 by	 the	World	 Bank	Water	 and	 Sanitation	 Programme	
(WSP)	presenting	analysis	from	the	latest	available	Multiple	Indicator	Cluster	surveys	
(MICS)	and	Demographic	and	Health	Surveys	(DHS)	(survey	years:	2006-2012)	found	
that	 in	15	out	of	26	 locations	more	 than	50%	of	households	 reported	disposing	of	
their	youngest	under	three	year	old	child’s	 faeces	unsafely	(not	 into	a	 latrine);	and	
the	percentage	of	faeces	ending	up	in	improved	sanitation	facilities	was	even	lower	
[6].	In	India,	the	latest	DHS	(2005-2006)	found	that	only	20.3%	of	child	faeces	ended	
up	 in	 a	 latrine	 (child	 defecated	 in	 latrine	 (11.5%)	 and	 8.8%	 were	 disposed	 in	 the	







While	 the	Government	 of	 India	 has	 endeavoured	 to	 improve	 sanitation	 through	 a	
series	 of	 initiatives	 aimed	 at	 reducing	 open	 defecation,	 evaluations	 of	 these	 have	
found	limited	impacts	on	child	faeces	disposal	practices.	In	one	such	evaluation,	the	
intervention	 increased	 the	 safe	 disposal	 of	 child	 faeces	 from	 1.1%	 at	 baseline	 to	
10.4%	in	intervention	households	compared	to	3.1%	in	the	control	households	(RR:	




increase	of	 safe	 child	 faeces	disposal	by	9	percentage	points	 (27%	 intervention	vs.	
18%	control;	p<0.001)[8].	While	these	studies	showed	some	improvements	 in	child	
faeces	disposal,	 the	majority	of	 faeces	 still	 ended	up	 in	 the	environment.	 Studying	
factors	 that	 are	 associated	 with	 child	 faeces	 disposal	 may	 help	 in	 understanding	
reasons	for	the	low	prevalence	as	well	as	potential	ways	to	improve	the	behaviours.	 
Factors	 that	 have	 previously	 been	 found	 to	 be	 associated	 with	 disposal	 of	 child	
faeces	into	a	latrine	include:	(i)	child	characteristics	and	practices	(mobility	category,	
defecation	site	of	the	child,	child	age);	(ii)	factors	related	to	the	water	and	sanitation	
access	 and	 use	 (number	 of	 years	 of	 latrine	 ownership,	 access	 to	 a	 toilet	 in	 the	
compound,	type	of	latrine,	consistency	of	adult	latrine	use,	presence	of	child	faeces	
management	tools	in	the	latrine,	and	type	of	water	source);	and	(iii)	socio-economic	
and	 demographic	 characteristics	 (urban	 residence,	 household	 wealth,	 household	
head’s	 education,	 number	 of	 children	 <5	 in	 the	 household,	 mother’s	 education,	




collection	of	 faeces	or	 cleaning	of	 surfaces	when	children	defecate	on	 the	 floor	or	
ground	(diapers	and	potties	being	rare	in	many	low-income	settings)	and	inadequate	
handwashing	 after	 disposing	 of	 the	 faeces.	 However,	 international	 monitoring	
currently	defines	“safe	disposal”	of	 child	 faeces	 solely	on	 the	basis	of	whether	 the	
faeces	ended	up	 in	a	 latrine,	either	because	 the	child	defecated	 in	a	 latrine	or	 the	
faeces	 were	 subsequently	 deposited	 there.	 While	 acknowledging	 the	 potential	

















for	 inclusion	 in	the	study	were	required	to	meet	the	following	eligibility	criteria:	 (i)	
have	at	 least	one	child	<	5	years	with	a	primary	caregiver	older	 than	18	years	old,	
and	 (ii)	 the	 primary	 caregiver	 reported	 having	 access	 to	 sanitation	 facilities	
(individual	household	latrines,	shared	or	communal	facilities)	or	belonged	to	a	slum	
with	 communal	 sanitation	 facilities.	Households	 that	otherwise	met	 such	eligibility	
criteria	were	nevertheless	excluded	from	the	study	 if	 the	primary	caregiver	was	an	
ASHA	 (Accredited	Social	Health	Activist),	anganwadi	 (government	 sponsored	 child-




‘the	one	who	usually	 cares	 for	 the	 child’)	 of	 the	 youngest	 child	under	 five	 in	 each	
household.	 Households	 that	 were	 locked,	 where	 the	 primary	 caregiver	 was	




The	 informal	 settlements	 (slums)	were	 selected	 from	 lists	 of	 23	 in	 Cuttack	 and	39	
slums	 in	Bhubaneswar	 in	which	other	 sanitation-related	work	has	been	 conducted	
[15].	The	 selection	criteria	 for	 the	 slums	was	 that	 they	had	at	 least	33	households	
with	access	to	either	individual	household	latrines	or	functional	community	latrines	




slums	 in	 which	 pilot	 activities	 were	 previously	 conducted.	 This	 selection	 process	
resulted	in	20	eligible	slums	in	Cuttack	and	28	eligible	slums	in	Bhubaneswar.	These	




whose	 faeces	 are	 disposed	 of	 safely	 (defined	 here	 as	 defecation	 or	 disposal	 in	 a	
latrine).	Based	on	previous	studies,	the	sample	size	was	calculated	using	the	average	
of	 30%	 safe	 disposal.	 Using	 simple	 random	 sampling,	 the	 average	 of	 30%	 safe	
disposal	of	child	faeces	led	to	a	sample	size	of	323	people	(95%	confidence)	[17].	The	
sample	size	calculation	was	adjusted	to	account	for	clustering,	with	an	intra-cluster	




was	 not	 always	 possible	 to	 find	 20	 eligible	 households	 in	 each	 selected	 slum,	 we	




Data	 collection	 tools	 included	 a	 structured	 survey,	 which	 included	 questions	 on	
socio-economic	 and	 demographic	 factors,	 access	 to	 sanitation,	 water	 and	 hygiene	




Monitoring	 Programme	 on	Water	 and	 Sanitation	 (JMP)[19].	 The	 age	 and	mobility	
capacity	(whether	the	child	can	or	cannot	walk)	of	the	children,	whether	they	were	
exclusively	breastfed	and	the	consistency	of	their	faeces	(solid,	liquid,	semi-solid)	the	




disposal	 practices	 for	 the	 last	 time	 the	 children	 defecated	 were	 asked	 for	 all	 the	
children	 under	 five	 in	 each	 household	 (defined	 as	 sharing	 the	 same	 cooking	 pot).	
Data	was	 also	 collected	 on	 the	 age,	marital	 status	 and	 usual	 defecation	 places	 of	
each	family	member	over	the	age	of	five	[20].	
Spot-checks	were	done	 to	determine	 the	 type	of	 the	 latrine	 (flush/pour	 flush	with	
pit/	 closed	 sewer	 system,	 flush/pour	 flush	 without	 pit/	 open	 sewer	 system,	 pit	
latrine	with	slab,	or	other)	reported	by	the	households	as	the	one	used	the	majority	
of	 the	 time,	 to	 check	 the	 presence	 of	 a	 potty	 in	 the	 household,	whether	 children	
were	wearing	a	diaper,	and	to	check	the	availability	of	soap	and	water	at	the	specific	
place	 identified	by	participants	 to	be	used	 for	hand	washing	after	disposal	of	child	
faeces.			
The	questionnaire,	information	sheet	and	consent	forms	were	written	in	English	and	
then	 translated	 into	 Odia,	 the	 local	 language.	 A	 researcher	 bilingual	 in	 Odia	 and	
English	 evaluated	 the	 translation.	All	 the	 enumerators	who	 conducted	 the	 surveys	
were	fluent	Odia	speakers.		
Ethics	and	consent	
Ethics	 approval	 was	 obtained	 from	 the	 London	 School	 of	 Hygiene	 and	 Tropical	
Medicine	and	the	School	of	Medicine	of	the	Kalinga	Institute	of	Industrial	Technology	
(KIIT)	 (India).	 Prior	 to	 enrolment,	 the	 enumerators	 read	 an	 information	 sheet	
describing	 the	 study,	 answered	 any	 questions	 and	 asked	 for	 written	 consent	 to	
participate.	The	study	participants	received	no	compensation	for	their	participation	











practiced	 safe	disposal	of	 all	 the	 children’s	 faeces	 ‘safe	disposal	household’	or	not	
‘unsafe	 disposal	 household’	 (none	 or	 only	 a	 portion	 of	 the	 children’s	 faeces	were	
disposed	of	in	a	latrine).	
An	 asset	 index	 was	 created	 by	 combining	 household	 information	 on	 numbers	 of	
rooms	to	sleep,	household	construction	type	and	ownership	of	items	(watch/	clock,	
pressure	 cooker,	 radio,	 TV,	 dish	 antenna,	 fridge,	mobile	phone,	mattress,	 bed/cot,	
chair,	 table,	 sewing	 machine,	 bicycle,	 motorbike,	 car,	 computer/	 tablet)	 using	
principal	 component	 analysis	 [21].	 The	 wealth	 score	 was	 divided	 into	 tertiles.	
Numbers	 of	 room	 to	 sleep	 in	 was	 missing	 2	 values,	 these	 were	 replaced	 by	 the	
average	 value	 for	 households	 with	 the	 same	 number	 of	 total	 rooms.	 The	 type	 of	
latrine	 (improved	 or	 unimproved)	 and	 location	 of	 latrine	 were	 combined	 into	 a	
variable	 with	 three	 levels:	 unimproved	 outside	 compound,	 unimproved	 inside	
compound	or	in/attached	to	dwelling	and	improved	latrine	(of	which	7	were	outside	
the	compound).		
Bivariate	 analyses	 were	 conducted,	 to	 assess	 the	 association	 of	 safe	 disposal	
households	 with	 each	 of	 the	 possible	 covariates	 collected.	 Polychoric	 correlations	
were	 used	 to	 check	 correlations	 between	 all	 variables	 and	 collinearity	 diagnostics	
were	checked.	All	variables	with	a	p-value	<0.25	(Wald)	in	the	bivariate	analysis	were	
considered	 for	 inclusion	 in	 the	 multivariate	 analysis.	 Variables	 that	 were	 not	
significant	(p<0.1)	in	the	full	model	were	removed	one	at	a	time,	while	checking	the	
ORs	 in	 the	model	 did	 not	 change	 >20%.	 This	 was	 conducted	 until	 all	 insignificant	
variables	 were	 excluded	 from	 the	 model.	 Variables	 initially	 excluded	 after	 the	
bivariate	 were	 then	 checked	 for	 significance	 and	 included	 if	 p<0.1.	 Finally,	
interactions	were	 investigated	 between	wealth	 and	 latrine	 type.	 [22].	 Generalised	
estimating	equations	with	robust	standard	errors	were	used	to	calculate	odds	ratios,	
and	 accounted	 for	 clustering	 at	 the	 slum	 level	 using	 an	 exchangeable	 correlation	
matrix.	As	safe	child	faeces	disposal	was	only	possible	in	households	with	access	to	a	













Overall,	 25.5%	 (95%CI:	 22.7-28.5)	 of	 the	 851	 children	were	 reported	 to	 have	 their	
faeces	end	up	in	the	latrine	the	last	time	they	defecated	(faeces	of	217	children	from	




the	 latrine	the	 last	 time	the	child	defecated	(155/694,	142	households	had	1	child,	






disposal	 households	 (Wald	p<0.25):	 education,	 age,	 religion	 and	occupation	of	 the	




were	 also	 associated	 with	 safe	 disposal	 (attendance	 to	 anganwadi,	 breastfeeding	
and	 age),	 but	 these	 were	 excluded	 due	 to	 their	 collinearity	 with	 mobility	









analysis	 because	 it	 excluded	 the	 114	 households	 in	 which	 all	 children	 used	 the	
latrine.	As	safe	child	faeces	disposal	was	only	possible	in	households	with	access	to	a	
latrine,	 the	multivariate	 analysis	 excluded	 the	55	 children	 from	 the	45	households	
that	 didn’t	 use	 sanitation	 facilities,	 resulting	 in	 a	 sample	 of	 796	 children	 in	 649	
households.	
The	 multivariate	 analysis	 resulted	 in	 the	 following	 variables	 being	 significantly	
associated	 with	 being	 a	 safe	 disposing	 household:	 education	 and	 religion	 of	 the	
primary	 caregiver,	 number	 of	 children	 <5	 in	 the	 household,	 type	 and	 location	 of	
latrine,	 defecation	 behaviours	 of	 the	 household	 members	 >5,	 the	 mobility	 of	
children	 in	 the	 house	 and	 the	 interaction	 between	 wealth	 and	 latrine	 type	 and	
location	 (table	 2).	 A	 caregiver	 with	 higher	 education	 than	 secondary	 school	 was	
associated	 with	 increased	 odds	 of	 being	 a	 safe	 disposing	 household	 compared	 to	
caregivers	who	were	 illiterate	 or	 had	 no	 formal	 schooling	 (AOR:	 2.05,	 95%CI:1.01-




and	 using	 an	 improved	 latrine	 increased	 the	 odds	 of	 being	 a	 safe	 disposing	
household	 (AOR:	 5.98,	 95%CI:1.86-19.29)	 compared	 to	 households	 using	
unimproved	latrines	outside	the	compound.	Households	where	all	the	members	>	5	
were	 reported	 to	 use	 the	 latrine	 always,	 had	 higher	 odds	 of	 being	 a	 safe	 disposal	
household	 (AOR:	 8.09,	 95%CI:	 1.75-37.33).	 Households	 where	 all	 the	 children	 <5	
were	ambulatory	had	8.46	times	the	odds	of	being	a	safe	disposing	household	(AOR:	









defined	 here	 as	 ending	 in	 any	 latrine	 (improved	 or	 unimproved),	 we	 would	 not	
recommend	this	classification	of	safe.	Children’s	faeces	should	at	least	be	treated	to	
be	 as	 risky	 as	 those	 of	 adults	 and	 thus	 treated	 in	 the	 same	 way	 with	 regards	 to	
disposal.	 Furthermore,	 as	 we	 have	 described	 in	 a	 previous	 study	 (Majorin	 2016,	




to	 previous	 studies.	 Azage	 and	 colleagues	 (2015)	 found	 that	 increase	 in	 caregiver	
education	 and	 a	 lower	 number	 of	 children	 in	 the	 household	were	 associated	with	
safer	 disposal	 [9].	 The	 consistency	 of	 adult	 toilet	 use	 has	 also	 been	 found	 to	 be	
associated	with	safe	disposal	in	another	recent	study	[11].		
Being	a	Christian	or	Muslim	was	associated	with	higher	odds	of	 safe	disposal.	 This	
was	also	 found	 in	 a	 recent	 study	analysing	 the	 latest	 India	DHS	data,	which	 found	
that	Muslim	households	 and	 ‘other	 religion’	 households	had	 lower	odds	of	 unsafe	
disposal	 than	 Hindu	 households	 [13].	 	 This	 finding	 may	 be	 explained	 by	 Hindu	




In	 this	 study	 we	 found	 that	 being	 from	 a	 wealthier	 household	 was	 borderline	
associated	 with	 poorer	 child	 faeces	 disposal	 practices,	 which	 is	 contrary	 to	 other	
studies	 [6,	 9,	 13].	 This	may	 be	 due	 to	mediating	 factors	 between	wealth	 and	 the	
outcome,	such	as	the	type	of	latrine	used	by	the	household	and	maybe	other	factors	
that	 were	 not	 measured	 in	 the	 study.	 Indeed,	 the	 type	 of	 latrine	 was	 an	 effect	








sub	 grouped	 unimproved	 latrines	 by	 distance	 and	 found	 that	 unimproved	 latrine	
users	were	more	 likely	to	being	a	safe	disposing	household	 if	 the	 latrine	they	used	
was	nearer	to	their	dwelling,	which	may	be	due	to	the	convenience	of	disposing	of	
faeces	 or	 training	 children	 to	 use	 a	 latrine	 if	 it’s	 closer	 to	 the	 house.	 We	 have	
previously	 described	 that	 the	 age	 of	 latrine	 training	 was	 younger	 for	 children	 in	













the	children’s	 faeces	 in	a	 latrine	and	possible	determinants.	However,	disposing	of	





The	 results	 of	 this	 study	 are	 only	 generalizable	 to	 the	 population	 included	 in	 the	
study.	 In	 addition,	 it	 has	 been	 found	 that	 participants	 over-report	 “desirable”	
behaviours	 of	 child	 faeces	 disposal	 when	 data	 is	 collected	 using	 questionnaires	








Few	 households	 reported	 disposing	 of	 all	 of	 their	 children’s	 faeces	 in	 a	 latrine.	
Factors	associated	with	being	a	safe	disposal	household	were:	education	and	religion	
of	the	primary	caregiver,	number	of	children	<5	in	the	household,	wealth,	type	and	
location	 of	 latrine,	 defecation	 behaviours	 of	 the	 household	 members	 >5	 and	 the	
mobility	of	children	 in	the	house.	Based	on	these	findings,	potential	candidates	for	
improving	disposal	of	child	 faeces	 into	a	 latrine	 include	 improving	 latrine	use	of	all	
the	members	of	the	household	as	well	as	finding	safe	disposal	methods	for	children	
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Table	 1.	 Bivariate	 analysis	 assessing	 association	 between	 risk	 factors	 and	 safe	 disposal	
households	
	 Safe	disposing	household			






Education	of	primary	caregiver	 694	 	 	 	 	 	 		
Illiterate/no	formal	schooling	 14	 112	 12.5	 Ref	 	 	 		
Some/	completed	primary	school	 13	 135	 9.6	 0.66	 0.34	 1.30	 0.229	
Completed	secondary	school	 86	 350	 24.6	 1.63	 0.95	 2.80	 0.078	
Any	level	of	higher	education	 42	 97	 43.3	 3.59	 1.95	 6.60	 <0.001	
Age	of	primary	caregiver		 694	 	 	 	 	 	 		
18-24	 48	 264	 18.2	 Ref	 	 	 		
25-29	 57	 257	 22.2	 1.24	 0.81	 1.89	 0.330	
30+	 50	 173	 28.9	 1.77	 1.11	 2.84	 0.017	
Religion	of	primary	caregiver	 694	 	 	 	 	 	 		
Hindu	 140	 654	 21.4	 Ref	 	 	 		
Muslim/	Christian1	 15	 40	 37.5	 2.30	 0.84	 6.25	 0.104	
Caregiver	has	a	job	 694	 	 	 	 	 	 		
No	 139	 632	 22.0	 ref	 	 	 		
Yes2	 16	 62	 25.8	 1.58	 1.04	 2.40	 0.032	
Number	of	children	<5	in	household	 694	 	 	 	 	 	 		
2-4	 13	 140	 9.3	 ref	 	 	 		
1	 142	 554	 25.6	 2.83	 1.73	 4.60	 <0.001	
Number	of	people	>5	living	in	household	 	 	 	 	 	 	 		
1-2	 39	 165	 23.6	 ref	 	 	 		
3-4	 53	 253	 21.0	 0.89	 0.56	 1.42	 0.63	
5-6	 32	 157	 20.4	 0.93	 0.64	 1.35	 0.706	
7-16	 31	 119	 26.1	 1.23	 0.72	 2.09	 0.452	
Wealth	 694	 	 	 	 	 	 		
Poorest	 38	 233	 16.3	 ref	 	 	 		
Middle	 45	 231	 19.5	 1.08	 0.62	 1.86	 0.789	
Least	poor	 72	 230	 31.3	 1.96	 1.20	 3.20	 0.007	
Gender	of	head	of	HH	 694	 	 	 	 	 	 		
Female		 22	 127	 17.3	 Ref	 	 	 		
Male	 133	 567	 23.5	 1.28	 0.83	 1.99	 0.269	
Owner/	tenant	of	house	 694	 	 	 	 	 	 		
Owner	 110	 506	 21.7	 Ref	 	 	 		
Tenant	 45	 188	 23.9	 1.02	 0.73	 1.42	 0.921	
Time	in	household	 692	 	 	 	 	 	 		
<1	year	 11	 43	 25.6	 Ref	 	 	 		
1-	5years	 30	 115	 26.1	 1.00	 0.45	 2.24	 0.998	
5+	years	 114	 534	 21.4	 0.94	 0.50	 1.76	 0.836	
Location	 of	 drinking	 water	 (98.8%	
improved)	
693	 	 	 	 	 	 		
Outside	compound	 49	 337	 14.5	 ref	 	 	 		
In	compound	 37	 135	 27.4	 1.83	 1.09	 3.09	 0.023	
In	dwelling	 69	 221	 31.2	 2.34	 1.45	 3.77	 <0.001	
Type	of	latrine3	 649	 	 	 	 	 	 	
Unimproved	latrine	outside	compound	 26	 248	 10.5	 ref	 	 	 		
Unimproved	latrine	in	compound	 36	 160	 22.5	 2.21	 1.23	 3.96	 0.008	
Improved		 93	 241	 38.6	 4.73	 2.77	 8.10	 <0.001	
Ownership	of	a	potty	 694	 	 	 	 	 	 		
No/	unable	to	show4	 141	 648	 21.8	 ref	 	 	 		
Yes	observed	 14	 46	 30.4	 1.34	 0.69	 2.59	 0.391	
Buy	diapers	sometimes	 694	 	 	 	 	 	 		
No/DK	 79	 366	 21.6	 ref	 	 	 		













Hand	washing	place5	 535	 	     		
No	specific	place		 8	 159	 5.0	 ref	 	  		
Hand	washing	facility	 2	 140	 1.4	 0.25	 0.037	 1.68	 0.154	
Hand	washing	facility	with	soap	and	water	 33	 230	 14.4	 2.62	 1.29	 5.33	 0.008	
Wash	child's	bottom6	 681	 	     		
Use	water	 102	 489	 20.9	 ref	 	  		
Use	water	and	soap	 44	 125	 35.2	 2.01	 1.38	 2.92	 <0.001	
Use	cloth/	wipe/	paper	 4	 67	 6.0	 0.19	 0.06	 0.59	 0.004	
In	 the	 last	 6	 months	 heard/seen	 any	
messages	about	child	sanitation/	hygiene7	
694	 	     		
No	 95	 477	 19.9	 ref	 	  		
Yes	 60	 217	 27.7	 1.38	 1.01	 1.91	 0.046	
Ever	 heard	 of	 a	 program	 promoting	 the	
use	of	latrines	by	children?		
694	 	     		
No/DK	 143	 642	 22.3	 ref	 	  		
Yes	 12	 52	 23.1	 0.92	 0.39	 2.18	 0.847	
>5	summary	variables	per	HH	 		 		 		 		 		 		 		
All	>5	members	of	HH	use	latrine	always	 649	 	     		
No		 5	 116	 4.3	 ref	 	  		
yes	 150	 533	 28.1	 5.84	 1.81	 18.83	 0.003	
<5	summary	variables	per	HH	 		 		 		 		 		 		 		
Proportion	of	male	and	female	<5	per	HH	 694	 	     		
Female	>=Male		 86	 385	 22.3	 ref	 	  		
Female	<	Male	 69	 309	 22.3	 1.03	 0.74	 1.43	 0.864	
Proportion	of	mobility	category	in	HH	 694	 	     		
All/some	pre-ambulatory	 11	 211	 5.2	 ref	 	  		
All	ambulatory		 144	 483	 29.8	 7.07	 3.55	 14.08	 <0.001	
Defecation	site	of	<5	 580	 	     		
All/some	unimproved8	 24	 384	 6.3	 ref	 	  		
All	semi-improved9	 7	 137	 5.1	 0.67	 0.25	 1.78	 0.421	
All	improved10	 8	 34	 23.5	 3.93	 1.60	 9.62	 0.003	
Mixed	semi/improved/use	latrine	 2	 25	 8.0	 1.31	 0.33	 5.24	 0.701	
Proportion	of	solid	feces11	 462	 	     		
All	liquid	 1	 44	 2.3	 ref	 	  		
All	solid	 31	 333	 9.3	 5.22	 0.57	 47.76	 0.144	
All	semi	solid	 3	 64	 4.7	 2.89	 0.23	 36.26	 0.41	
Some	liquid/	solid/	semi	 0	 19	 0	 dropped	 	  		


























Variables	 AOR	 lower	CI	 upper	CI	 P-value	(Wald)	
Education	of	primary	caregiver	 	   		
Illiterate/no	formal	schooling	 Ref	 	  		
Some/	completed	primary	school	 0.68	 0.30	 1.51	 0.341	
Completed	secondary	school	 1.20	 0.64	 2.25	 0.574	
Any	level	of	higher	education	 2.05	 1.01	 4.19	 0.047	
Religion	of	primary	caregiver	 	   		
Hindu	 Ref	 	  		
Muslim/	Christian	 2.82	 1.07	 7.44	 0.036	
Number	of	children	<5	in	household	 	   		
2-4	 Ref	 	  		
One	 2.20	 1.09	 4.47	 0.028	
Wealth	 	   		
Poorest	 Ref	 	  		
Middle	 0.95	 0.39	 2.29	 0.908	
Least	poor	 0.19	 0.03	 1.19	 0.076	
Type	of	latrine	 	   		
Unimproved	latrine	outside	compound	 Ref	 	  		
Unimproved	latrine	in	compound	 2.86	 1.15	 7.11	 0.024	
Improved	 5.98	 1.86	 19.29	 0.003	
All	>5	members	of	HH	use	latrine	always	 	   		
No		 Ref	 	  		
yes	 8.09	 1.75	 37.33	 0.007	
Proportion	of	mobility	category	in	HH	 	   		
All/some	pre-ambulatory	 Ref	 	  		
All	ambulatory		 8.46	 4.25	 16.85	 <0.001	
Interaction	between	wealth	and	latrine	
	   
		
Middle*	unimproved	in	compound		 0.48	 0.15	 1.55	 0.221	
Middle*	improved		 0.55	 0.15	 2.05	 0.373	
Least	poor	*	unimproved	but	in	compound		 2.67	 0.30	 24.04	 0.381	









Supplementary	 table	 1:	 Additional	 variables	 from	 the	 bivariate	 analysis,	 assessing	 association	
between	risk	factors	and	safe	disposal	households	






	     
		
Some/	all	are	infants	 9	 151	 6.0	 ref	
	  
		
None	are	infants	(<1	yo)	 146	 543	 26.9	 5.90	 2.80	 12.44	 <0.001	
Proportion	of	<5	who	go	to	anganwadi		 694	 	     		
all/some	never	attend	 77	 513	 15.01	 ref	 	  		
all	attend	(always/sometimes)	 78	 177	 44.1	 4.59	 3.01	 6.98	 <0.001	




	     
		
All/some	exclusively	breastfed	 2	 58	 3.5	 ref	
	  
		
Some	mixed	and	some	not	breastfed	 8	 93	 8.6	 2.99	 0.75	 11.97	 0.122	
All	mixed	food	(breastfeeding	and	other)	 47	 311	 15.1	 4.54	 1.14	 18.08	 0.032	
All	other	than	breastfed	 98	 231	 42.4	 18.22	 4.58	 72.53	 <0.001	















of	 the	PhD	was	 to	conduct	some	formative	research	to	develop	an	 intervention	to	







faeces	 disposal	 may	 play	 a	 role	 in	 preventing	 diarrhoea	 transmission	 and	 thus	
designing	an	intervention	to	improve	child	faeces	disposal	practices	may	be	of	public	
health	importance.		
In	 order	 to	 plan	 an	 effective	 behaviour	 change	 intervention,	 it	 is	 essential	 to	
understand	 predominant	 behaviours	 and	 the	 determinants	 for	 these	 behaviours	
[38].	This	is	achieved	through	formative	research[36,	71-74].		







For	 the	 first	question,	 I	 focus	on	unsafe	 child	 faeces	management	 in	 the	domestic	
environment.	As	hardware	is	 likely	to	be	important	 in	enabling	the	safe	disposal	of	
child	 faeces,	 whether	 it	 consists	 of	 a	 potty,	 faeces	 removal	 or	 collection	 devices,	
cleaning	product	or	a	way	to	adapt	a	latrine	for	child	use,	an	important	aspect	of	the	
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formative	 research	 should	 include	 describing	 the	 hardware	 currently	 used	 and	
investigate	possible	hardware	solutions.		
In	 line	with	 the	 formative	 research	questions	outlined	above	and	 the	behaviour	of	
interest	of	improving	child	faeces	disposal	in	the	domestic	environment,	I	developed	
the	 following	 research	 questions	 which	 may	 be	 useful	 to	 understand	 the	
determinants	 of	 child	 faeces	 management	 practices	 and	 to	 design	 a	 behaviour	
change	intervention	to	improve	child	faeces	disposal:			







6. Why	 do	 people	 use	 their	 current	 child	 faeces	 disposal	 practices	 and	 what	
influences	those	practices?	
7. What	are	the	available	hardware	for	child	faeces	disposal	and	how	could	the	





to	 triangulate	 the	 quantitative	 findings	 from	 the	 cross-sectional	 study.	 However,	
some	of	 the	 data	 collected	during	 the	 cross-sectional	 study	 can	provide	 a	 start	 to	
answer	 these	questions.	 I	will	 therefore	present	 the	additional	 results	 thematically	
according	 to	 these	 questions.	 This	will	 also	 highlight	 remaining	 research	 gaps	 that	





In	order	to	target	the	 intervention	to	the	correct	audience,	 it	 is	 important	to	know	
who	is	involved	in	child	faeces	disposal	(table	7.1).	The	large	majority	is	the	mother	
(96.1%),	 but	 other	 relatives	 are	 also	 involved,	 including	 the	 grandmother	 of	 the	
child,	the	father,	aunt	and	older	sibling.	Similar	household	members	are	involved	in	
teaching	 the	 child	 to	 use	 a	 latrine	 and	 in	 caring	 for	 the	 child	 in	 case	 the	 primary	
caregiver	has	a	job	and	leaves	the	house	for	work.	Decision	making	on	purchasing	of	


























































SANITATION	 N	 %	 Median	[IQR]	 Range	
Main	latrine	used	by	household	 694	 	 	 	
Private	 264	 38.0	 	 	
Shared	 183	 26.4	 	 	
Communal	 202	 29.1	 	 	
No	member	of	HH	uses	a	latrine	 45	 6.5	 	 	
Private	latrines	 	 	 	 	
Median	number	of	years	ago	latrine	was	built	 161	 	 6	[8.0]	 0-40	
Don’t	know	how	long	ago	latrine	was	built	 103	 39.0	 	 	
Type	of	latrine	 264	 	 	 	
Flush/	pour	flush	with	pit/closed	sewerage	system	 228	 86.4	 	 	
Flush/	pour	flush	without	pit/	open	sewerage	system	 23	 8.7	 	 	




241	 	 	 	
Yes	 221	 91.7	 	 	
No	 20	 8.3	 	 	
Latrines	Used	(if	either	smell,	pan	wet	or	stains	of	 264	 	 	 	
		 276	
urine/faeces)	
Yes	 263	 99.6	 	 	
No	 1	 0.4	 	 	
Shared	latrines	 N	 %	 Median	[IQR]	 Range	
Median	number	of	years	ago	latrine	was	built		 55	 	 7	[12.0]	 0-40	
Don’t	know	how	long	ago	latrine	was	built	 128	 70.0	 	 	
Pay	to	use	latrine	 16	 8.7	 	 	
		Median	price	per	month	 9	 	 20	[34.0]	 10-300	
		Median	price	per	week	 1	 	 5	[-]	 5	
		Median	price	per	year	 6	 	 250	[200.0]	 10-1800	
Type	of	latrine	 183	 	 	 	
Flush/	pour	flush	with	pit/closed	sewerage	system	 139	 76.0	 	 	
Pit	latrine	with	slab	 12	 6.6	 	 	
Flush/	pour	flush	without	pit/	open	sewerage	system	 28	 15.3	 	 	
				Other	unimproved	 2	 1.1	 	 	




151	 	 	 	
Yes	 126	 83.4	 	 	
No	 25	 16.6	 	 	
Latrines	used	(if	smell/pan	wet/	stain	(faeces/urine)	 181	 	 	 	
Yes	 179	 98.9	 	 	
No	 1	 0.6	 	 	
Missing	 1	 0.6	 	 	
Communal	latrines	 N	 %	 Median	[IQR]	 Range	
Median	number	of	years	ago	latrine	was	built		 53	 	 10	[10.0]	 1-40	
Don’t	know	how	long	ago	latrine	was	built	 149	 73.8	 	 	
Pay	to	use	latrine	 108	 53.5	 	 	
		Median	price	per	month	 45	 	 20	[15.0]	 5-90	
		Median	price	per	week	 7	 	 20	[10.0]	 10-20	
		Median	price	per	use	 40	 	 2	[1]	 1-10	
		Median	price	per	year	 15	 	 100	[150.0]	 10-400	
		Latrine	open	all	day	and	all	night	 161	 79.7	 	 	
Spot	checks	data	 	 	 	 	
		Slums	with	community	latrines		 36	 85.7	 	 	
		Slums	with	caregivers	reporting	CL	as	main	latrine	 33	 	 	 	
		Number	of	community	latrines	(33	slums)	 40	 	 	 	
Type	of	latrines	 40	 	 	 	
Flush/	pour	flush	with	pit/closed	sewerage	system	 35	 87.5	 	 	
Flush/	pour	flush	without	pit/	open	sewerage	system	 5	 12.5	 	 	
	
Median	no	of	seats	per	community	latrine	 	 	 	 	
For	males	 24	 	 5.0	[7.0]	 1-23	
For	females	 24	 	 5.5	[7.0]	 1-23	
Unisex	 16	 	 3.5	[2.0]	 2-8	




N	 %	 Median	[IQR]	 Range	
CL	not	affordable		 4	 8.	9	 	 	
CL	too	far	 6	 13.3	 	 	
CL	further	than	OD	site	 1	 2.2	 	 	
No	private	facility	so	go	outside	 5	 11.1	 	 	
CL	is	dirty	 2	 4.4	 	 	
CL	too	far	&	mostly	used	by	men	 2	 4.4	 	 	
Don't	have	habit		 1	 2.2	 	 	
Habit	to	go	OD	 1	 2.2	 	 	
CL	too	far	&	not	clean	 1	 2.2	 	 	
CL	is	far	&	no	water	facility	avail	 1	 2.2	 	 	
CL	is	far	&	no	water	facility	avail	&	unclean	 1	 2.2	 	 	
Too	many	people	use	the	CL	 2	 4.4	 	 	
Prefer	going	to	riverside	as	CL	is	dirty	 3	 6.	7	 	 	
Not	allowed	due	to	fear	of	jamming	CL	 1	 2.	2	 	 	
Other	cluster/colony	in	slum	doesn't	allow	them	to	
use	CL	
10	 22.2	 	 	
Private	latrine	is	blocked	 1	 2.	2	 	 	
Don't	know	where	the	CL	is	 1	 2.	2	 	 	
Prefer	OD	 1	 2.	2	 	 	
No	interest	in	using	the	CL	 1	 2.	2	 	 	
Defecation	site	of	members	of	household	>5	 	 	 	 	
Number	of	HH	members	over	5	years	old	 3062	 	 	 1-16	
Gender	of	over	5	year	olds	in	the	households	 3062	 	 	 	
Male	 1499	 49.0	 	 	
Female	 1563	 51.0	 	 	
Median	age	of	over	5	year	olds	in	the	households	 3048	 	 28.0	[18.0]	 5-93	
DK	age	 14	 0.5	 	 	
Marital	status		 3062	 	 	 	
Unmarried	 835	 27.3	 	 	
Married	 2055	 67.1	 	 	
Widowed	 167	 5.5	 	 	
Divorced	 5	 0.2	 	 	
Defecation	place	 3062	 	 	 	
Latrine	always	 2652	 86.6	 	 	
Latrine	usually	 24	 0.8	 	 	
Latrine	sometimes	 87	 2.8	 	 	
Always	open	defecation	 296	 9.7	 	 	
Paralyzed/	can’t	move	so	defecate	in	bed	 2	 0.1	 	 	









Important	 traits	 of	 a	 latrine	 include	 its	 location	 (figure	 7.1)	 and	 cleanliness	 (figure	
7.2).	Another	 important	characteristic	of	communal	 latrines	 is	having	to	pay	to	use	
them	(figure	7.3),	which	just	over	half	of	the	using	households	reported	having	to	do.	




that	 their	 communal	 latrine	 was	 not.	 This	 can	 be	 problematic	 for	 ‘out	 of	 hours’	
defecation	 needs.	 While	 I	 didn’t	 collect	 data	 on	 this,	 an	 additional	 concern	 for	





























useful	 in	 understanding	 reasoning	 but	 in	 order	 to	 solve	 these	 issues,	 large	 scale	
sanitation	 programmes	 are	 required.	 Reasons	 included	 issues	 of	 affordability,	




































media	 through	 which	 caregivers	 reporting	 having	 heard	 of	 a	 child	 sanitation	 or	









































Question	 6.	Why	 do	 people	 use	 their	 current	 child	 faeces	 disposal	 practices	 and	
what	influences	those	practices?	
In	 Chapter	 6,	 the	 analysis	 focused	 on	 determinants	 of	 being	 a	 household	 that	
disposes	 of	 all	 the	 children’s	 faeces	 in	 a	 latrine.	 Another	 reason	 why	 households	
manage	 their	 children’s	 faeces	 in	 certain	ways	may	be	due	 to	 their	perceptions	or	
beliefs	 regarding	 faeces,	 defecation	 and	 disposal	 practices	 (figure	 7.4).	 Fewer	
caregivers	agreed	with	the	statement	that	children’s	faeces	could	transmit	diseases	
than	 agreed	 with	 the	 statement	 that	 adult	 faeces	 could.	 More	 than	 half	 of	 the	
caregivers	 agreed	 that	babies’	 faeces	were	 less	harmful	 than	 those	of	 adults,	with	
fewer	 safe	 disposing	 households	 agreeing	 with	 this	 statement.	 Over	 30%	 of	
caregivers	agreed	that	it	was	too	time	consuming	to	put	the	faeces	of	small	children	
in	a	 latrine,	and	a	similar	percentage	agreed	that	 it	was	more	work	for	the	mother	
when	a	 child	defecates	 in	 the	 latrine.	 	Both	 statements	were	agreed	with	more	 in	








Further	 research	 is	 needed	 to	 understand	 psychological	 determinants,	 such	 as	
motives	 for	 safe	 child	 faeces	 disposal,	 which	 can	 make	 the	 behaviour	 more	
rewarding	 [71,	 77].	 I	 attempted	 to	 collected	 data	 on	 norms	 through	 the	 agree/	
disagree	 statements	 [78],	 but	 the	wordings	of	 the	questions	were	not	understood	
well	by	the	caregivers	and	thus	the	answers	have	not	been	considered,	however,	this	
should	also	be	explored	further.		
Another	 important	 factor	 to	 consider	with	 regards	 to	 child	 faeces	management	 is	
toilet	 training.	Table	7.4	presents	data	on	 the	age	at	which	children	are	 trained	 to	











	 N	 %	 Median	[IQR]	 Min-Max	
Median	age	to	start	training	child	to	
use	latrine	(years)	
689	 	 3	[2.0]	 1-14	
Never		 5	 0.7	 	 	
Why	at	that	age	(can	tick	multiple	
reasons)	
689	 	 	 	
He	can	understand	and	grasp	
instructions	
460	 66.8	 	 	
He	will	not	fall	into	latrine	 201	 29.2	 	 	
He	can	stand	on	his	own	 83	 12.0	 	 	
He’s	not	scared	of	the	latrine	 87	 12.6	 	 	
Other		 19	 2.8	 	 	
Because/	before	child	goes	to	
school	
4	 21.1	 	 	
CL	not	allowed	for	young	children	 1	 5.3	 	 	
To	habituate/	habit	 5	 26.3	 	 	
For	practice		 1	 5.3	 	 	
He	can	squat	by	himself	 1	 5.3	 	 	
Insufficient	space	+	child	would	
get	infected	if	goes	to	drain	
1	 5.3	 	 	
It’s	more	work	for	the	mother	if	
make	child	use	latrine	
1	 5.3	 	 	
Mother	feels	bad	to	clean	the	
faeces	
1	 5.3	 	 	
No	open	defecation	space	 1	 5.3	 	 	
Have	no	latrine	 2	 10.5	 	 	
“we	all	use	latrine	so	trained	child	
to	use	latrine”	
1	 5.3	 	 	
Median	age	expect	child	to	use	
latrine	on	his	own	(years)	
691	 	 5	[2.0]	 1-14	
	
Never	 3	 0.4	 	 	
	
Question	 7.	What	 are	 the	 available	 hardware	 for	 child	 faeces	 disposal	 and	 how	
could	the	use	and	adoption	of	hardware	that	can	improve	child	faeces	disposal	be	
increased?	
Just	 under	 half	 of	 the	 caregivers,	 reported	 that	 the	 household	 sometimes	 bought	
diapers,	and	 for	all	except	2	cases,	 these	were	disposable	diapers	 (table	7.5).	Only	





































Target:	 to	 collect	 and	 dispose	 of	 child	
faeces	safely	into	a	latrine.		
-For	 very	 young	 children,	 cloth	 nappies	
could	 be	 promoted,	 and	 safe	 practices	




Target:	 Improve	 use	 of	 latrines	 by	
ambulatory	 children	 and/or	
promote	 use	 of	 potties	 or	 other	
collection	 device	 to	 dispose	 of	
faeces	in	latrine.		
-	 for	 private	 latrine	 users,	 the	
interventions	 may	 focus	 on	
changing	 the	 perceptions	 of	 the	
caregivers	 with	 regards	 to	 use	 of	
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are	 younger	 [39],	 by	 sitting	 on	 the	
mother’s	 feet.	 A	 possibility	 would	 be	 to	
target	 this	 practice	 and	 improve	 it,	 by	
adding	 a	 potty	 or	 another	 ‘leak-proof’	










the	 perceptions	 of	 the	 wider	
community	 need	 to	 be	 targeted	 so	
it	 is	acceptable	for	them	to	use	the	
latrines.	 One	 issue	 is	 probably	 the	
distance	from	the	 latrine,	making	 it	
difficult	 to	 train	 children	 to	 use	 a	
latrine,	 and	 safely	 disposing	 of	
stools	 in	 the	 latrines	 (although	
arguably	 this	 should	 not	 be	
considered	safe	since	it’s	shared	but	
until	 everyone	 has	 access	 to	
improved	 private	 latrines	 at	 home,	
it’s	the	only	adequate	solution).		
-	 Perhaps	 creating	 a	 safe	 disposal	
place	at	the	house	level,	e.g.	sealed	
bins	 that	 could	 be	 used	 to	 safely	
dispose	 of	 faeces	 during	 the	 day,	
and	be	emptied	 in	 the	 latrine	once	
a	 day/	 couple	 of	 days.	 Challenges	
would	 be	 to	 ensure	 no	 access	 to	















































Hardware	 Investigating	 the	 feasibility	 of	 reusable	
diapers,	 could	 be	 useful,	 since	 disposable	
diapers	 are	 considered	 too	 expensive	 for	
daily	use	and	disposing	of	 the	contents	of	





-	 Few	 households	 used	 potties	 but	
it	might	 be	 a	 possible	 hardware	 to	
target.	
-	 Investigating	 adaptations	 to	
existing	latrines	to	make	them	more	
child	 friendly	 might	 be	 a	 possible	
intervention.		
-	 3	 of	 the	 communal	 latrines	 used	
by	 the	 respondents	 had	 child-
specific	 latrines,	 these	 only	
appeared	 to	 be	 used	 in	 1	 slum.	
Investigating	 whether	 use	 of	 these	
could	 be	 increased,	 should	 be	
considered.		
Few	households	owned	a	hoe,	which	has	been	adapted	as	a	sani-scoop	in	some	
interventions	 being	 conducted	 in	 Kenya	 and	 Bangladesh.	 This	 hardware	 option	
could	also	be	adapted	and	should	be	investigated.		
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Previous	 chapters	 of	 this	 thesis	 included	 a	 systematic	 review,	 and	 methods	 and	




The	 systematic	 review	 included	 significantly	more	 studies	 on	 the	 disposal	 of	 child	
faeces	than	were	previously	identified,	and	many	more	than	were	included	even	in	a	
review	published	in	2016	by	Morita	and	colleagues	[50].	However,	the	quality	of	the	
included	 studies	 was	 low	 or	 very	 low.	 Most	 of	 the	 included	 studies	 were	 non-
randomised	studies.	The	 interventions	evaluated	 in	the	experimental	studies	 (CBAs	
and	RCTs),	included	child	faeces	disposal	only	as	one	component	among	other	health	
education	 messages	 or	 WASH	 components.	 The	 contribution	 of	 the	 child	 faeces	
disposal	 component	on	 the	health	outcome	 following	 these	 interventions	are	 thus	
not	 possible	 to	 estimate.	 Only	 one	 study	 evaluated	 the	 impact	 of	 an	 intervention	
focused	 only	 on	 behaviour	 change	 to	 increase	 the	 use	 of	 potties	 for	 child	 (15-47	
months)	defecation,	but	 found	no	 impact	on	behaviour	change	[74].	This	study	did	
not	measure	health	 impacts,	nor	did	 it	 specifically	describe	 the	 final	destination	of	
the	 child	 stools	 recommended	as	part	of	 the	 intervention.	There	was	 considerable	
variation	 in	 the	 interventions	 and	 the	 outcome	 definitions	 among	 the	 included	
studies.	The	best	available	health	impact	estimate	was	from	the	case-control	studies,	
which	 indicated	 that	disposal	of	 faeces	 in	a	 latrine	and	defecation	 in	a	 latrine	may	




disposed	 in	 a	 latrine.	 The	 study	 also	 described	 several	 points	 during	 child	 faeces	
management	 that	 should	 be	 considered	 as	 a	 source	 of	 exposure.	 Indeed,	 safe	
management	 involves	many	more	 critical	 control	 points.	 These	 include	where	 the	
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child	defecates,	on	what	the	child	defecates	(if	directly	on	the	ground	or	something),	
what	 is	 used	 to	 remove	 the	 faeces,	 whether	 the	 ground	 is	 cleaned	 afterwards,	
whether	there	was	anal	cleaning	after	defecation	and	what	hand	washing	practices	
are	 used,	 and	 lastly	 the	 disposal	 site	 of	 the	 faeces.	 Finally,	 the	 type	 of	 latrine	 in	
which	 child	 faeces	 are	 disposed	 into,	 may	 not	 prevent	 the	 contamination	 of	 the	
environment	 if	 it	 is	 not	 improved.	 The	 current	 definition	 for	 safe	 child	 faeces	
disposal,	 which	 is	 used	 for	 monitoring	 of	 practices	 only	 considers	 the	 final	




the	 household,	 wealth,	 type	 and	 location	 of	 latrine,	 defecation	 behaviours	 of	 the	
household	 members	 >5	 and	 the	 mobility	 of	 children	 in	 the	 house.	 In	 order	 to	
improve	chid	faeces	disposal	in	a	latrine,	some	factors	identified	through	this	study	




for	 children	 who	 are	 not	 ambulatory	 as	 in	 that	 group	 very	 little	 safe	 disposal	 is	
observed.	In	addition,	identifying	ways	to	improve	latrine	use	by	ambulatory	children	
is	important	as	many	of	them	still	do	not	use	the	latrines.		
The	 findings	 reiterate	 the	 importance	 of	 improving	 access	 to	 improved	 sanitation.	
This	 has	 also	 been	 found	 to	 be	 key	 determinant	 of	 safe	 child	 faeces	 disposal	 in	
studies	 analysing	 DHS	 and	MICS	 survey	 data	 [32,	 81,	 82].	 This	 still	 requires	 large	
improvement	 in	 India	 where	 only	 40%	 of	 the	 population	 had	 access	 to	 improved	
latrines	 in	 2015	 [23].	 A	 large	 national	 sanitation	 strategy	 to	 eliminate	 open	
defecation	is	underway	with	the	Swachh	Bharat	Mission,	some	of	the	child	relevant	
components	of	 the	 strategy	 include	 improving	access	 to	 toilets	 in	anganwadis	 and	
using	children	as	change	agents.	There	is	mention	of	prioritising	access	to	categories	
of	people	that	are	unable	to	access	and	use	safe	sanitation	facilities,	which	includes	
children	 [83].	 Thus,	 there	 may	 be	 some	 opportunity	 to	 improve	 child	 faeces	
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management	 in	the	campaign.	However,	 the	campaign	 is	 likely	 to	take	time	and	 in	
the	 interim,	 interventions	 should	 be	 designed	 to	 facilitate	 safe	 child	 faeces	
management	 for	 households	 using	 unimproved	 sanitation	 as	 well	 as	 improved	
sanitation.		
Chapter	 7	 contained	 additional	 findings	 from	 the	 cross-sectional	 study	 that	 were	
used	 to	 describe	 components	 to	 consider	 in	 the	 design	 of	 a	 child	 faeces	 disposal	
intervention	 in	 the	 slums	 of	 Odisha.	 Mothers	 should	 be	 the	 main	 target	 for	
intervention	 messaging	 in	 interventions,	 but	 other	 family	 members	 were	 also	






impact	 of	 safe	 disposal	 of	 child	 faeces,	 there	 is	 a	 need	 for	 research	 to	 inform	
practical	 guidance	 to	 householders	 in	 low-income	 settings	 about	 how	 to	 manage	
child	 faeces.	 This	 should	 involve	 reviewing	 existing	 literature	 from	 published	 and	
unpublished	 sources	 to	 summarize	 existing	 practices	 and	 any	 available	
recommendations	for	the	management	of	child	faeces	and	propose	evidence-based	
suggestions	 on	 the	 safe	 management	 of	 child	 faeces	 as	 well	 as	 more	 defined	
research	questions	based	on	the	identified	gaps.		
In	 addition,	 more	 primary	 research	 is	 essential.	 As	 suggested	 by	 the	 systematic	
review,	 there	 is	 an	 urgent	 need	 for	 RCTs	 to	 assess	 the	 effectiveness	 of	 different	
interventions	 to	 improve	 child	 faeces	disposal	 for	 children	 in	different	 age	groups.	
These	 should	 assess	 the	 effectiveness	 on	 behaviour	 change	 and	 measure	 health	
impacts.	 Process	 evaluations	 along	 the	 intervention	 would	 also	 be	 crucial	 to	
understand	whether	the	intervention	worked	as	intended.		
While	Chapter	5	highlighted	the	complexities	of	child	faeces	management	behaviour,	
further	 research	 is	 needed	 to	 quantify	 the	 risk	 of	 the	 different	 child	 faeces	
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management	 practices	 and	 thus	 identify	 key	 practices	 that	 may	 have	 the	 highest	
impact	 on	 health.	 There	may	 be	 some	 practices	 that	may	 present	more	 risk	 from	
others	 in	 terms	of	 contamination.	Quantitative	Microbial	 Risk	Assessment	 (QMRA)	
may	 be	 useful	 in	 understanding	 key	 behaviours	 and	 practices	 that	 should	 be	
targeted	 for	 future	 interventions	 and	policies	 [84].	 	 This	 should	 include	 structured	
observations	 to	 better	 understand	 the	 instances	 when	 children	 are	 exposed	 to	
unsafe	child	faeces	management	practices.	One	interesting	aspect	of	this	would	be	
to	 quantify	 the	 risks	 of	 the	 common	practices	 identified	 in	 this	 study,	 such	 as	 the	
disposal	 of	 faeces	 with	 garbage,	 in	 the	 drain,	 and	 the	 practice	 of	 washing	 away	




research	 in	 order	 to	 design	 an	 intervention	 to	 improve	 child	 faeces	 disposal	 in	
Odisha.	 Filling	 the	 remaining	 gaps	 will	 require	 additional	 qualitative	 and	
ethnographic	 research.	 Research	 is	 particularly	 needed	 to	 understand	 what	 can	
motivate	 improved	 child	 faeces	 disposal	 and	 other	 psychological	 determinants	 of	
child	 faeces	 disposal.	 Investigating	 more	 about	 the	 setting	 in	 which	 child	 faeces	
management	 takes	place	would	be	useful,	particularly	 reasons	other	 than	distance	
for	safer	disposal	in	improved	latrines	vs	unimproved	latrine.	In	addition,	qualitative	
research	 into	 the	reasons	why	caregivers	with	access	 to	 improved	sanitation	do	or	
don’t	dispose	of	their	children’s	faeces	safely	would	be	important.	Further	research	









The	 research	 presented	 here	 represents	 my	 best	 effort.	 However,	 I	 have	 learned	
much	 over	 the	 three	 years	 during	which	 this	 research	was	 conducted.	 	 Reflecting	
back,	there	are	several	areas	in	which	it	might	have	been	improved.		 	
• Systematic	review		
Due	 to	 the	 large	 number	 of	 studies	 identified	 in	 the	 systematic	 review	 literature	
search,	it	was	not	possible	for	two	reviewers	to	independently	assess	the	inclusion	of	
studies	based	on	the	 titles.	 Instead,	 I	 removed	the	clearly	 irrelevant	 titles	before	a	
colleague	and	myself	assessed	the	abstracts	and	full	texts.	The	very	inclusive	search	
strategy	 produced	 a	 large	 amount	 of	 studies	 and	 a	 thorough	 summary	 of	 the	
literature	to	date,	however	it	was	very	time-consuming.	The	inclusion	of	‘exclusion’	
search	 terms	 in	 the	 search	 strategy	 may	 have	 helped	 in	 reducing	 the	 amount	 of	
clearly	irrelevant	studies.			
The	 inclusion	 criteria	 were	 perhaps	 too	 inclusive.	 For	 example,	 studies	 that	 only	
included	child	faeces	as	one	of	the	components	of	their	intervention	were	included	




For	 the	 cross-sectional	 study,	 a	 few	 things	 could	 have	 been	 improved	 in	 both	 the	
design	and	data	collection	phase.		
Firstly,	 obtaining	 a	 sampling	 frame	 through	 a	 census	 of	 the	 slums	 would	 have	
allowed	 making	 more	 generalizable	 comments	 on	 the	 findings.	 However,	 given	
methodological	complexities	of	conducting	censuses	in	slums,	this	could	have	proved	
complex.	In	addition,	given	the	limited	evidence-base	for	child	faeces	management,	





during	 the	 data	 collection	 tool	 development	 since	 some	 questions	measured	 very	
similar	 data	 that	 were	 not	 included	 in	 the	 analysis.	 Secondly,	 additional	 piloting	
would	 have	 narrowed	 down	 the	 ‘other’	 response	 categories,	 which	 were	 time	
consuming	 to	 analyse.	 Thirdly,	 while	 the	 translation	 of	 the	 questionnaire	 was	
evaluated	by	a	fluent	Odia	speaker	and	the	enumerators	trained	on	the	tools,	some	
issues	 with	 translation	 persisted,	 for	 example	 spot	 checks	 were	 intended	 to	 see	





and	 soap,	 there	 was	 a	 space	 in	 the	 questionnaire	 for	 the	 enumerator	 to	 specify	
where	the	washing	was	done,	however,	 it	was	a	free	text	option	and	thus	the	data	
was	inconsistent	and	complicated	to	use.	The	inclusion	of	some	categories	of	where	
the	 washing	 takes	 place	 and	 where	 the	 wastewater	 ends	 up	 would	 be	 a	 useful	
improvement	 to	 the	questionnaire.	While	 there	was	 space	 for	 the	enumerators	 to	
write	 additional	 comments	 in	 the	 questionnaire,	 some	 of	 the	 more	 complex	
behaviours	were	maybe	not	adequately	captured,	e.g.	if	a	child	defecated	in	a	potty	
and	the	 faeces	were	disposed	of	using	 the	potty	and	a	broom	to	empty	 the	potty,	
this	may	not	have	been	captured	unless	the	enumerator	wrote	this	in	the	comments	
section.	 Again,	 additional	 answer	 options	 could	 have	 improved	 this.	 Data	was	 not	
collected	 on	 the	 cleaning	 of	 the	 disposal	 tool,	 which	 is	 also	 a	 step	 of	 child	 feces	
management	 that	 may	 create	 a	 potential	 risk	 for	 exposure	 [31].	 This	 should	 be	
considered	in	future	studies.		




defecated,	 especially	 in	 settings	 such	 as	 this	 where	 there	 is	 no	 inhibition	 over	
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reporting	 child	 faeces	 disposal	 behaviours.	 Previous	 research	 has	 found	 that	
caregivers	are	unaware	that	they	should	dispose	of	children’s	faeces	in	a	latrine	[39].		
On	the	other	hand,	demonstrations	may	be	a	useful	complement	if	perhaps	videoing	
was	 conducted	 to	 obtain	 a	 clearer	 description	 of	 the	 sequence	 of	 child	 faeces	
management	 steps.	Use	of	 videoing	 for	 such	 a	 large	 sample	may	not	 be	practical.	
However,	piloting	this	technique	for	formative	research	may	be	useful.	A	particular	
limitation	of	 the	way	 in	which	 the	demonstration	data	was	 collected	was	 that	 the	
enumerators	were	 instructed	 to	 let	 the	 participant	 demonstrate	 or	 describe	what	
they	would	do	if	their	child	defecated	at	the	time	of	visit	and	thus	depended	on	the	
participants	 demonstrating	 or	 explaining	 all	 of	 the	 steps,	 with	 the	 enumerator	
prompting	the	caregiver	to	ask	about	what	they	would	do	after.	This	may	have	led	to	
some	caregivers	not	reporting	cleaning	the	floor	but	maybe	they	did	and	just	didn’t	
demonstrate	or	 report	 it.	 In	 addition,	 in	 the	 survey,	 options	 for	what	was	used	 to	
clean	 the	 floor	 only	 included	whether	 this	was	water,	water	 and	 soap,	water	 and	
dettol/	phenyl	or	water	and	cow	dung.	The	enumerators	added	comments	in	‘other’	
category	to	add	detail	if	this	included	a	cloth	or	a	broom,	but	this	was	probably	not	
done	 consistently	 and	 additional	 categories	would	 have	 been	more	 useful.	 This	 is	
however	unlikely	to	play	a	large	role	in	the	risks	presented	by	the	behaviours.	
For	 the	 indicators	 of	 functionality	 and	 use	 of	 the	 latrine,	 a	 combined	 spot	 check	
question	 was	 used,	 rather	 than	 individual	 indicators,	 which	 could	 then	 later	 have	
been	aggregated	 into	a	 composite	 score.	The	 latter	option	would	have	been	more	
useful	 in	 seeing	whether	 latrines	were	 functional	 as	 the	 definition	 of	 a	 functional	
latrine,	which	 included	having	 a	 completed	 pit,	was	 intrinsically	 linked	 to	whether	
the	 latrine	was	 improved	or	not	 (pour	 flush	without	a	pit/open	 sewerage	 system),	
thus	 a	 series	 of	 indicators	 that	 could	 have	 been	 compared	 across	 improved	 and	
unimproved	latrines	would	have	been	better.			
The	data	collected	for	each	child	(nutrition,	attendance	to	pre-school	and	mobility)	
were	 all	 related	 to	 how	 old	 the	 children	 are	 and	 thus	 were	 not	 all	 used	 in	 the	
analysis.		The	collection	of	age	was	done	by	asking	the	caregiver	the	age	of	the	child	






The	 collection	 of	 data	 on	 assets	 to	 estimate	 socio-economic	 status	 of	 households	
may	 have	 been	 hindered	 by	 the	 reluctance	 of	 the	 respondents	 to	 give	 this	
information	 due	 to	 lack	 of	 trust	 since	 these	 questions	 are	 usually	 used	 to	 assess	
eligibility	 for	 ration	 cards.	 However,	 there	 was	 an	 association	 between	 wealth	
categories	 generated	 through	 PCA	 of	 the	 assets	 and	 the	 type	 of	 latrine	 the	
households	used,	indicating	a	level	of	reliability.			
Following	 on	 from	 the	 description	 of	 the	 many	 steps	 involved	 in	 child	 faeces	
disposal,	 a	 more	 conservative	 definition	 of	 safe	 disposal	 would	 ideally	 have	 been	





safe	 disposal	 includes	 both	 the	 defecation	 and	 the	 disposal	 of	 child	 faeces	 into	 a	
latrine,	 the	 determinants	 of	 a	 child	 using	 a	 latrine	 and	 a	 caregiver	 picking	 up	 and	
disposing	of	the	faeces	may	be	different.	Particularly	for	a	child	using	a	latrine,	a	big	
determinant	is	their	age	and	capacity	to	use	it.	For	a	caregiver	to	pick	up	the	faeces	
of	 children	 around	 the	 environment	 and	 put	 them	 in	 a	 latrine	 may	 be	 driven	 by	
different	determinants.	This	would	be	an	interesting	question	to	study,	although	in	
our	 sample	 the	 large	majority	of	 the	 safe	disposal	was	due	 to	direct	defecation	of	
children	 in	a	 latrine	and	 thus	would	 require	a	much	 larger	 sample	 size	 in	order	 to	
look	at	determinants	for	disposal	behaviour.		
The	 data	was	 collected	 during	 the	 rainy	 season	 and	 being	 a	 cross-sectional	 study,	
data	 was	 only	 collected	 at	 one	 time	 point.	 It	 is	 likely	 that	 child	 faeces	 disposal	
behaviours	 change	 from	 season	 to	 season,	 and	 it	 could	be	 that	on	 the	days	when	
there	were	very	heavy	rains,	the	reported	behaviours	took	place	more	often	inside	
the	 households,	 however	 this	 was	 not	 investigated.	 Additionally,	 I	 had	 included	 a	
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question	to	gage	consistency	of	disposal	behaviour,	by	asking	if	the	caregiver	always	
used	 the	 same	 method	 to	 manage	 their	 child’s	 faeces,	 but	 I	 found	 the	 question	
created	confusion.	This	was	partly	due	to	the	wording	of	child	faeces	management,	
rather	 than	 specific	behaviours,	 such	as	whether	 the	 child	always	defecates	 in	 the	
same	place	or	 the	 caregiver	always	disposes	of	 the	 faeces	 in	 the	 same	manner.	 In	
addition,	 inconsistencies	 between	 different	 elements	 of	 the	 questionnaire	
(demonstrations	and	the	last	time	the	child	defecated),	with	caregivers	saying	they	
used	 the	 same	 method	 for	 child	 faeces	 management,	 made	 me	 question	 the	
usefulness	 of	 the	 data.	 Carrying	 out	 additional	 qualitative	 research	 using	 in-depth	
interviews	and	focus	group	discussions	would	have	allowed	to	understand	better	the	
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faeces.	 2)	 To	 advance	 our	 understanding	 of	 the	 scope	 and	 possible	 reasons	 for	
unsafe	disposal	of	child	faeces	among	a	population	in	Eastern	India.		
The	first	aim	was	achieved	through	the	completion	of	a	Cochrane	systematic	review.	
The	 review	 is	 the	 most	 comprehensive	 summary	 and	 analysis	 of	 the	 evidence	
available	on	this	topic.	The	review	found	that:	
• The	 quality	 of	 the	 46	 included	 studies	 was	 low	 or	 very	 low.	 Most	 of	 the	
included	studies	were	non-randomised	studies.	Most	interventions	evaluated	
in	 the	experimental	 studies	 (CBAs	and	RCTs),	 included	 child	 faeces	disposal	
only	 as	 one	 component	 among	 other	 health	 education	messages	 or	WASH	
components.	The	contribution	of	the	child	faeces	disposal	component	on	the	
health	 outcome	 following	 these	 interventions	 were	 thus	 not	 possible	 to	
estimate.	
• There	 was	 considerable	 variation	 in	 the	 interventions	 and	 the	 outcome	
definitions	 among	 the	 included	 studies.	 The	 best	 available	 health	 impact	
estimate	was	from	the	case-control	studies,	which	indicated	that	disposal	of	






The	 second	 aim	 was	 achieved	 through	 a	 cross-sectional	 study	 in	 urban	 slums	 of	
Odisha.	The	study:			
• described	 several	 points	 during	 child	 faeces	 management	 that	 should	 be	
considered	 as	 a	 potential	 source	 of	 exposure	 to	 faecal	 pathogens.	 Indeed,	
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safe	management	 involves	many	more	 critical	 control	 points	 than	 just	 the	
site	of	disposal.	These	 include	where	the	child	defecates,	on	what	 the	child	
defecates	 (if	directly	on	 the	ground	or	 something),	what	 is	used	 to	 remove	
the	 faeces,	 whether	 the	 ground	 is	 cleaned	 afterwards,	 whether	 there	 was	
anal	cleaning	after	defecation	and	what	hand	washing	practices	are	used,	and	
finally	the	disposal	site	of	the	faeces.	Finally,	the	type	of	latrine	in	which	child	
faeces	 are	 disposed	 into,	 may	 not	 prevent	 the	 contamination	 of	 the	




• Even	 fewer	 (22.3%)	 of	 the	 694	 households	 reported	 all	 the	 <5	 children’s	
faeces	ended	up	 in	 the	 latrine	 the	 last	 time	the	child	defecated,	and	71.2%	
reported	none	of	 their	 children’s	 faeces	ended	 in	 the	 latrine.	The	 following	
factors	were	identified	to	be	risk	factors	for	being	a	safe	disposing	household	
(disposing	of	all	of	the	children’s	faeces	in	the	latrine):	education	and	religion	
of	 the	 primary	 caregiver,	 number	 of	 children	 <5	 in	 the	 household,	 wealth,	
type	 and	 location	 of	 latrine,	 defecation	 behaviours	 of	 the	 household	
members	>5	and	the	mobility	of	children	in	the	house.	




improve	 child	 faeces	disposal.	 Considerations	of	what	 constitutes	 safe	 child	 faeces	
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Today	 I	am	here	with	some	colleagues	 to	 learn	about	child	defecation	and	 faeces	disposal	
practices	 in	 urban	 areas	 of	Odisha.	 As	 our	 research	 is	 about	 the	 defecation	 practices	 and	
child	faeces	disposal	practices	of	children	younger	than	five	years	old	and	we	were	informed	
that	you	have	a	child	younger	than	five,	we	selected	your	house	to	ask	you	questions	related	







latrine	 and	maintenance	 of	 it.	 Altogether,	 this	 should	 take	 about	 30	minutes.	 This	 should	
only	require	one	visit	but	if	we	require	some	more	information	or	we	would	like	to	invite	you	
to	 participate	 in	 a	 longer	 interview	 to	 understand	 reasons	 for	 your	 choice	 of	 child	 faeces	
disposal	method,	we	may	come	back	for	a	second	visit.	We	may	take	pictures	during	the	visit	
of	your	house	if	you	agree,	these	will	be	used	to	illustrate	research	findings.		




the	questions;	 I	would	just	 like	to	know	what	you	think.	All	 information	you	give	us	will	be	
kept	confidential	to	the	extent	possible.		The	names	of	you	or	your	family	members	will	not	
appear	on	any	report	or	publication	of	this	project.		
Do	 you	 have	 any	 questions	 about	 the	 study?	 If	 at	 any	 time	 during	 the	 study	 you	 have	
questions	 or	 concerns	 or	 you	 wish	 to	 know	more	 about	 your	 rights	 as	 a	 participant	 in	 a	
research	study,	you	may	contact	Fiona	Majorin	from	London	School	of	Hygiene	and	Tropical	







Would	 you	 like	 to	 participate	 in	 this	 study?	 [If	 yes]:	 I	 am	 now	 going	 to	 read	 you	 some	
statements,	 and	 if	 you	 agree	 to	 them,	 I	 will	 ask	 you	 to	 sign	 the	 paper	 to	 confirm	 your	
agreement	to	participate.			
Consent	Form:	Child	faeces	disposal	practices	in	urban	Odisha	
The	 above	 description	 of	 the	 research	 project	 was	 read	 to	 me	 by	 _________________.	
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